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(54) DEVELOPING DEVICE FOR IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To make the number of terminals used for connecting from an 
image forming device body side to a developing device one and to reduce 
defective contact caused by it by making a constant voltage element such 
as a Zener diode intervene in a connection path between a power source 
and a developer layer thickness regulation member. 
CONSTITUTION: A voltage impressing device 50 is provided with a 
contact spring 54 abutting on a terminal 53 when a developing cartridge 
20 is loaded in a device body 1, a developing roller impressing wire 55 
connected to the metallic shaft part 22a of a developing roller 22 from the ^ 
spring 54 and a regulation member impressing wire 57 being as the 
connection path connected to the toner layer thickness regulation 
member 27 through the Zener diode 56 and a spring 28 from the spring 54. 
Besides, one joining terminal is constituted of the terminal 53 and the 
spring 54. In such a way, one joining terminal consisting of the terminal 53 
and the spring 54 is provided between the cartridge 20 and the main body ^. 
1 and the fixed voltage is impressed on the terminal 53. 
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* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the developer of image formation equipment which impresses voltage which is different in each of a 
developer support and developer thickness specification-part material on the occasion of the development of the 
electrostatic latent image which was equipped with the following and formed on the photo conductor The developer of 
the image formation equipment characterized by making the constant- voltage element which generates fixed voltage 
by the current generated according to the difference of the surface potential of a photo conductor, and the potential of a 
power supply intervene in the connection path of the power supply and developer thickness specification-part material 
which supply fixed voltage to the above-mentioned developer support. The developer support which conveys a 
developer while holding the developer layer which changes from a nonmagnetic 1 component developer to a front face 
and contacting a photo conductor. Conductive developer thickness specification-part material which contacts a 
developer support and regulates the above-mentioned developer layer in fixed thickness. 

[Claim 2] The above-mentioned constant- voltage element is the developer of the image formation equipment according 
to claim 1 characterized by being zener diode. 

[Claim 3] The upper limit of the voltage which the above-mentioned constant- voltage element generates is the 
developer of the image formation equipment according to claim 1 characterized by being set up so that the potential of 
the surface of the developer layer held on the developer support may become lower than the surface potential at the 
time of the development start of a photo conductor. 

[Claim 4] The developer of the image formation equipment according to claim 1 characterized by setting it as the grade 
by which a developer does not weld the bearer rate of the above-mentioned developer support to developer thickness 
specification-part material quickly compared with the traverse speed which the front face of the above-mentioned 
photo conductor moves at the time of development. 

[Claim 5] The developer of the image formation equipment according to claim 1 characterized for the absolute value of 
the surface potential of the above-mentioned photo conductor by 100V or setting up 500v highly from the absolute 
value of the potential of the above-mentioned developer support. 

[Claim 6] The developer of the image formation equipment according to claim 1 characterized by setting the 
triboelectrification polarity of the above-mentioned photo conductor as the electrification polarity of a developer, and 
reverse. 

[Claim 7] In the developer of image formation equipment which impresses voltage which is different in each of a 
developer support and developer thickness specification-part material on the occasion of the development of the 
electrostatic latent image which was equipped with the following and formed on the photo conductor By the current 
generated according to the difference of the surface potential of a photo conductor, and the potential of a power supply 
in the connection path of the power supply and developer thickness specification-part material which supply fixed 
voltage to the above-mentioned developer support The developer of the image formation equipment characterized by 
making the potential difference generating element which generates the potential difference intervene between a power 
supply and developer thickness specification-part material. The developer support which conveys a developer while 
holding the developer layer which changes from a nonmagnetic 1 component developer to a front face and contacting a 
photo conductor. Conductive developer thickness specification-part material which contacts a developer support and 
regulates the above-mentioned developer layer in fixed thickness. 

[Claim 8] The above-mentioned potential difference generating element is the developer of the image formation 
equipment according to claim 7 characterized by being resistance or a varistor. 

[Claim 9] In the developer of image formation equipment which impresses voltage which is different in each of a 
developer support and developer thickness specification-part material on the occasion of the development of the 
electrostatic latent image which was equipped with the following and formed on the photo conductor The power supply 



Page 2 of 2 



which the main part of image formation equipment is equipped with the above-mentioned developer free [ attachment 
and detachment ], and supplies fixed voltage to the above-mentioned developer support It is prepared in the above- 
mentioned main part, in the connection path of the above-mentioned power supply and developer thickness 
specification-part material The constant- voltage element which generates fixed voltage by the current which flows 
between a power supply and developer thickness specification-part material is made to intervene. The developer of the 
image formation equipment characterized by connecting electrically a developer and the above-mentioned power 
supply of a main part through one junction terminal with which it was prepared in one terminal area and the above- 
mentioned main part which were prepared in the frame of a developer, and also the terminal area was constituted 
possible [ attachment and detachment ]. The developer support which conveys a developer while holding the developer 
layer which changes from a nonmagnetic 1 component developer to a front face and contacting a photo conductor. 
Conductive developer thickness specification-part material which contacts a developer support and regulates the 
above-mentioned developer layer in fixed thickness. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the developer with which the image formation equipment of 
electrophotography methods, such as optical printer equipment, a copying machine, or facsimile, is equipped. 
[0002] 

[Description of the Prior Art] As image formation equipment, there is the so-called optical printer equipment of the 
electrophotography method indicated by JP,50-1 17432,A. 

[0003] With this kind of optical printer equipment, as shown in drawing 8 , the exposure scan of the photo conductor 
drum 72 is carried out by the laser beam 71 modulated based on the information inputted from the computer, and an 
electrostatic latent image is formed in the photo conductor drum 72 of it. Subsequently, the electrostatic latent image of 
the photo conductor drum 72 is developed with the toner which is the nonmagnetic 1 component developer which was 
contained by the development cartridge 73 as a developer and was charged beforehand, and turns into a toner image as 
a visible image. Then, the toner image on the photo conductor drum 72 is imprinted by the recording paper with the 
imprint roller 74, and is discharged from optical printer equipment through the fixing unit 75. Print operation is 
completed by this. 

[0004] The above-mentioned development cartridge 73 has the developing roller 76 for conveying a toner to the 
development field of the photo conductor drum 72, the toner thickness specification-part material 77 which presses a 
developing roller 76 with the spring which is not illustrated, and regulates the thickness of a toner,- the toner feed roller 
78 which supplies a toner to a developing roller 76, and the toner stirring roller 79 grade which stirs a toner within a 
developer tank and is conveyed to the toner feed roller 78 side while being formed in optical printer equipment 
removable. 

[0005] Moreover, a voltage value different, respectively is impressed to the above-mentioned toner thickness 
specification-part material 77 and a developing roller 76. This is for pouring a charge into a toner from the toner 
thickness specification-part material 77, and carrying out uniform electrification of the toner by impressing the voltage 
of a bigger absolute value than a developing roller 76 to the direction of the toner thickness specification-part material 
77. 

[0006] With such composition, in order to impress conventionally the voltage of an absolute value which is different in 
a developing roller 76 and the toner thickness specification-part material 77, two terminals 80-82 are formed between 
the development cartridge 73 and the main part of optical printer equipment. That is, while electric power is supplied 
by the toner thickness specification-part material 77 from a power supply 81 through a terminal 80, electric power is 
supplied by the developing roller 76 from a power supply 81 through a terminal 82. 

[0007] Next, the electrification machine and photo conductor of electrophotography equipment are unit-ized as a 
removable cartridge on the main part of electrophotography equipment, and other conventional examples which 
prepared two terminals between the cartridge and the main part of electrophotography equipment are explained. 
[0008] As shown in drawing 9 , a cartridge 90 makes a unit the corona-electrical-charging machine 91 and the photo 
conductor drum 92, and is removable on the main part of electrophotography equipment. While the tungsten wire 93 is 
laid by the corona-electrical-charging machine 91, the grid 96 which controls corona discharge to equalize 
electrification of the photo conductor drum 92 by corona discharge is formed in it. 

[0009] Moreover, two terminals 94-98 are formed between the cartridge 90 and the main part of electrophotography 
equipment. When the main part of electrophotography equipment is equipped with a cartridge 90, the tungsten wire 93 
is electrically connected to the power supply 95 prepared in the main part of electrophotography equipment through a 
terminal 94, and a grid 96 is connected to a gland through a terminal 98. 

[0010] However, between the grid 96 and the terminal 98, the zener diode 97 by which cathode was connected to the 
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grid 96 and the anode plate was connected to the terminal 98 is formed. The zener voltage of zener diode 97 is 800V. 
Consequently, since the voltage of a grid 96 is held -800V when the voltage of -3kV - -7kV of tungsten wires is 
impressed [ 93 ] from a power supply 95 and corona discharge occurs, corona discharge is controllable, 
[0011] 

[Problem(s) to be Solved by the Invention] However, with the optical printer equipment indicated by above-mentioned 
JP,50-1 17432,A, since attachment-and-detachment operation of the development cartridge 73 is performed whenever 
the jam of feeding is generated or it cleans the inside of optical printer equipment, in each terminal 80-82, it has the 
trouble of being easy to generate a poor contact in a part for each contact surface to which ON/OFF of the electrical 
installation is carried out by attachment and detachment of the development cartridge 73. 

[0012] Similarly, since attachment-and-detachment operation of a cartridge 90 is performed also in electrophotography 
equipment equipped with the above-mentioned cartridge 90 at the time of the maintenance of cleaning of the tungsten 
wire 93 etc., and cleaning in electrophotography equipment, it has the trouble of being easy to generate a poor contact 
in a part for each contact surface of each terminal 94-98. 

[0013] Moreover, since a noise will occur if a poor contact occurs in a part for a contact surface, it also has the trouble 
that weak electronic equipment malfunctions in a noise. 

[0014] Furthermore, since two or more two voltage supplies being needed from a power supply 81 and number of 
terminals are needed, it also has the trouble of becoming cost quantity. 

[0015] Therefore, since each potentials through the two above-mentioned terminals of two lines differed, respectively 
while that generating of a poor contact decreases or to reduce two terminals also from the field of cost to one piece 
were desired the more from the former, the more there were few numbers for a contact surface in a terminal 80-82 or a 
terminal 94-98, it was a technical technical problem how a terminal is made into one piece. 

[0016] While making this invention in view of the above-mentioned conventional trouble, facing [ supplying applied 
voltage which is different in each of a developing roller and toner thickness specification-part material ] the purpose, 
making it possible to make the terminal for connecting with a developer from the main part side of image formation 
equipment into one piece and reducing generating of the poor contact for a contact surface by this, it is in offering the 
developer of the image formation equipment of the low cost which can supply a good-quality picture. 
[0017] 

[Means for Solving the Problem] The developer of the image formation equipment concerning invention of a claim 1 
The developer support which conveys a developer while holding the developer layer which changes from a 
nonmagnetic 1 component developer to a front face and contacting a photo conductor (for example, photo conductor 
drum), in order to solve the above-mentioned technical problem (for example, developing roller), Contact a developer 
support, have the conductive developer thickness specification-part material (for example, toner thickness 
specification-part material) which regulates the above-mentioned developer layer in fixed thickness, and the 
development of the electrostatic latent image formed on the photo conductor is faced. In the developer of image 
formation equipment which impresses voltage which is different in each of a developer support and developer 
thickness specification-part material It is characterized by making the constant- voltage element (for example, zener 
diode) which generates fixed voltage by the current generated according to the difference of the surface potential of a 
photo conductor, and the potential of a power supply intervene in the connection path of the power supply and 
developer thickness specification-part material which supply fixed voltage to the above-mentioned developer support. 
[0018] The developer of the image formation equipment concerning invention of a claim 2 is characterized by the 
above-mentioned constant-voltage element being zener diode, in order to solve the above-mentioned technical 
problem. 

[0019] In order that the developer of the image formation equipment concerning invention of a claim 3 may solve the 
above-mentioned technical problem, the upper limit of the voltage which the above-mentioned constant- voltage 
element generates is characterized by being set up so that the potential of the surface of the developer layer held on the 
developer support may become lower than the surface potential at the time of the development start of a photo 
conductor. 

[0020] The developer of the image formation equipment concerning invention of a claim 4 is characterized by setting it 
as the grade by which a developer does not weld the bearer rate of the above-mentioned developer support to developer 
thickness specification-part material quickly compared with the traverse speed which the front face of the above- 
mentioned photo conductor moves at the time of development, in order to solve the above-mentioned technical 
problem. 

[0021] The developer of the image formation equipment concerning invention of a claim 5 is characterized for the 
absolute value of the surface potential of the above-mentioned photo conductor by 100V or setting up 500v highly 
from the absolute value of the potential of the above-mentioned developer support, in order to solve the above- 
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mentioned technical problem. 

[0022] The developer of the image formation equipment concerning invention of a claim 6 is characterized by setting 
the triboelectrification polarity of the above-mentioned photo conductor as the electrification polarity of a developer, 
and reverse, in order to solve the above-mentioned technical problem. 

[0023] The developer of the image formation equipment concerning invention of a claim 7 The developer support 
which conveys a developer while holding the developer layer which changes from a nonmagnetic 1 component 
developer to a front face and contacting a photo conductor (for example, photo conductor drum), in order to solve the 
above-mentioned technical problem (for example, developing roller), Contact a developer support, have the conductive 
developer thickness specification-part material (for example, toner thickness specification-part material) which 
regulates the above-mentioned developer layer in fixed thickness, and the development of the electrostatic latent image 
formed on the photo conductor is faced. In the developer of image formation equipment which impresses voltage 
which is different in each of a developer support and developer thickness specification-part material By the current 
generated according to the difference of the surface potential of a photo conductor, and the potential of a power supply 
in the connection path of the power supply and developer thickness specification-part material which supply fixed 
voltage to the above-mentioned developer support It is characterized by making the potential difference generating 
element (for example, resistance or a varistor) which generates the potential difference intervene between a power 
supply and developer thickness specification-part material. 

[0024] In order that the developer of the image formation equipment concerning invention of a claim 8 may solve the 
above-mentioned technical problem, the above-mentioned potential difference generating element is characterized by 
being resistance or a varistor. 

[0025] The developer of the image formation equipment concerning invention of a claim 9 The developer support 
which conveys a developer while holding the developer layer which changes from a nonmagnetic 1 component 
developer to a front face and contacting a photo conductor (for example, photo conductor drum), in order to solve the 
above-mentioned technical problem (for example, developing roller), Contact a developer support, have the conductive 
developer thickness specification-part material (for example, toner thickness specification-part material) which 
regulates the above-mentioned developer layer in fixed thickness, and the development of the electrostatic latent image 
formed on the photo conductor is faced. In the developer of image formation equipment which impresses voltage 
which is different in each of a developer support and developer thickness specification-part material The power supply 
which the main part of image formation equipment is equipped with the above-mentioned developer free [ attachment 
and detachment ], and supplies fixed voltage to the above-mentioned developer support It is prepared in the above- 
mentioned main part, in the connection path of the above-mentioned power supply and developer thickness 
specification-part material The constant- voltage element which generates fixed voltage by the current which flows 
between a power supply and developer thickness specification-part material (For example, zener diode) is made to 
intervene, it was prepared in one terminal area and the above-mentioned main part which were prepared in the frame of 
a developer, and also the terminal area is characterized by connecting electrically a developer and the above-mentioned 
power supply of a main part through one junction terminal constituted possible [ attachment and detachment ]. 
[0026] 

[Function] While contacting a photo conductor and a developer support using a nonmagnetic 1 component developer 
according to the composition of a claim 1 In the image formation equipment which impresses voltage which a 
developer support and developer thickness specification-part material are contacted, and is further different in each of a 
developer support and developer thickness specification-part material on the occasion of development By change of the 
rate of printing of image formation, since the surface potential of a photo conductor changes, the current according to 
the difference of the surface potential of a photo conductor and the potential of a power supply occurs. 
[0027] For example, by the method which a photo conductor and a developer support are contacted and performs 
reversal development using the nonmagnetic 1 component developer charged in negative, when the rate of printing of a 
picture is low, while current flows toward a photo conductor from a developer support, when the rate of printing is 
high, the phenomenon in which current flows in the reverse direction is seen. 

[0028] This has much unexposed section on the surface of a photo conductor at the time of the rate of low printing, and 
since many negative charges are accumulated, it is because the average surface potential of a photo conductor is higher 
than the potential of a power supply. That is, since the photo conductor and the developer support touch, the negative 
charge accumulated at the photo conductor is got blocked, and they move it to the lower one from the one where 
potential is higher toward a developer support from a photo conductor. Consequently, current will flow toward a photo 
conductor from a developer support. 

[0029] On the other hand, on the surface of a photo conductor, there is much exposure section at the time of the rate of 
high printing, and since disappearance of a negative charge increases, the average surface potential of a photo 
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conductor becomes lower than the potential of a power supply. That is, a negative charge will move to a photo 
conductor from a developer support, consequently current will flow toward a developer support from a photo 
conductor. 

[0030] Moreover, in the case of normal rotation development, it becomes completely contrary to the case where the 
relation between the rate of printing and the sense of current is reversal development. 

[0031] Therefore, although fixed voltage will be impressed to a developer support from a power supply whenever it 
constitutes so that a constant- voltage element may operate and voltage may be generated by the current which flows 
between developer thickness specification-part material and a power supply when the rate of printing is low, the 
voltage which applied to the voltage of a power supply the voltage which the constant- voltage element generated is 
impressed to developer thickness specification-part material. That is, when fogging over white solid one of a picture 
poses [ the rate of printing ] a problem low, a constant-voltage element can produce the potential difference by which a 
charge is injected into the developer layer on a developer support from developer thickness specification-part material 
between a developer support and developer thickness specification-part material. 

[0032] Thereby, only by preparing a constant-voltage element into the connection path of developer thickness 
specification-part material and a power supply, electrification of a developer is raised, since the developer of weak 
electrification leading to fogging or reverse electrification can be lost, it is stabilized and good quality of image can be 
obtained. 

[0033] Moreover, what is necessary is just to prepare one terminal which connects electrically the main part of image 
formation equipment, and a developer, in order for what is necessary to be just to supply voltage to a developer support 
and developer thickness specification-part material from the same power supply when a developer is made removable 
at the main part of image formation equipment and it considers as the composition which supplies voltage to a 
developer from the power supply prepared in the main part of image formation equipment. 

[0034] Since the number of the terminals which connect electrically the main part of image formation equipment and a 
removable developer by this can be reduced conventionally, a possibility of starting a poor contact by part for a 
terminal area becomes small by repeating attachment and detachment of a developer. Therefore, the composition of a 
claim 1 can also offer the developer of a reliable low cost. 

[0035] According to the composition of a claim 2, zener diode can generate the zener voltage of the constant value 
independent of the size of current, when the current exceeding the predetermined operating current flows. Therefore, 
by choosing the sense of connection of zener diode appropriately by reversal development or normal rotation 
development, at the time of the rate of low printing, the fixed potential difference which is equivalent to zener voltage 
between a developer support and developer thickness specification-part material can be generated, and a charge can be 
injected into the developer layer on a developer support from developer thickness specification-part material. 
[0036] And since the zener voltage of various values can be chosen according to the size of the voltage impressed to a 
photo conductor or a developer support, the design of the developer which can reduce most effectively fogging at the 
time of the image formation of the rate of low printing is easy. 

[0037] If the voltage which a constant- voltage element generates is too high according to the composition of a claim 3, 
the potential difference between a developer support and developer thickness specification-part material will become 
large too much, and the charge injection rate to the developer layer on a developer support will increase too much. 
Consequently, since the amount of electrifications of a developer layer becomes large too much, the phenomenon 
which the potential of the surface of a developer layer exceeds from the surface potential at the time of the 
development start of a photo conductor occurs. If it becomes like this, since the electrified developer will move to the 
method of a low from the one where potential is higher, a developer adheres the whole surface not only the 
electrostatic latent image on a photo conductor but on a photo conductor, and quality of image deteriorates remarkably. 

[0038] Therefore, if the upper limit of the voltage which a constant- voltage element generates is set up so that the 
potential of the surface of a developer layer may become lower than the surface potential at the time of the 
development start of a photo conductor, only an electrostatic latent image is always developed and good quality of 
image can be obtained. 

[0039] Next, if the background of the operation by the composition of a claim 4 is explained, electrification of a 
nonmagnetic 1 component developer is not only performed by pouring in a charge from developer thickness 
specification-part material to the developer layer on a developer support, but will be performed by contact of a photo 
conductor and developer supports by rubbing a developer. Therefore, if the bearer rate of a developer support is 
enlarged, the efficiency of triboelectrification will increase. 

[0040] However, if the bearer rate of a developer support is enlarged too much, a developer will weld to developer 
thickness specification-part material, and a developer layer will no longer be uniformly formed on a developer support. 
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For this reason, defects, such as a white muscle, appear in the formed picture, and quality of image deteriorates. 
[0041] Then, since it was quickly set as the grade by which a developer does not weld the bearer rate of a developer 
support to developer thickness specification-part material compared with the traverse speed on the front face of a photo 
conductor according to the composition of a claim 4, the developer layer on a developer support is regulated by always 
uniform thickness, and is conveyed by developer thickness specification-part material at a photo conductor. 
Consequently, the electrification efficiency of a developer was raised upwards and always good quality of image can 
be obtained. 

[0042] Since a developer adheres also to parts other than the electrostatic latent image on a photo conductor as a result 
of the surface potential of the developer layer on a developer support becoming easy to exceed the surface potential of 
a photo conductor about the composition of a claim 5, if the difference of the absolute value of the surface potential of 
a photo conductor and the absolute value of the potential of a developer support is too small, fogging increases. 
Moreover, if a difference is enlarged too much conversely, pressure-proofing of a photo conductor will be exceeded 
and leak of voltage will occur. 

[0043] Then, to a claim 5, like a publication, from the absolute value of the potential of a developer support, if 500v is 
set up highly, 100V or good quality of image without fogging can be obtained for the absolute value of the surface 
potential of a photo conductor. 

[0044] About the composition of a claim 6, as the operation by the composition of a claim 4 explained, a part of 
electrification of a nonmagnetic 1 component developer is performed by contact of a photo conductor and developer 
supports by rubbing a developer. Therefore, if the triboelectrification polarity of a photo conductor is set as the 
electrification polarity of a developer, and reverse like, the effect according to claim 6 that a developer is charged 
uniformly increases, and fogging can be reduced further. 

[0045] According to the composition of a claim 7, as explained as an operation by the composition of a claim 1, the 
current according to the difference of the surface potential of a photo conductor and the potential of a power supply 
flows between developer thickness specification-part material and a power supply by change of the rate of printing of 
image formation. Since this current flows also for the potential difference generating element made to intervene 
between developer thickness specification-part material and a power supply, the voltage which applied the voltage 
which the potential difference generating element generated on the voltage of a power supply is impressed to developer 
thickness specification-part material to fixed voltage always being impressed to a developer support from a power 
supply. That is, when fogging over white solid one of a picture poses [ the rate of printing ] a problem low, the 
potential difference by which a charge is injected into the developer layer on a developer support from developer 
thickness specification-part material can be produced between a developer support and developer thickness 
specification-part material. 

[0046] Therefore, the operation effect by the composition of a claim 1 and the same operation effect can be acquired. 
[0047] When a potential difference generating element is constituted from resistance according to the composition of a 
claim 8, the potential difference generated to the ends of resistance becomes sufficiently large [ the potential difference 
generated to the ends of resistance ] at the time of the rate of low printing, since the difference of the surface potential 
of a photo conductor and the potential of a power supply becomes large, although it changes depending on the size of 
the current which flows resistance. Therefore, when fogging over white solid one of a picture poses [ the rate of 
printing ] a problem low, the potential difference by which a charge is injected into the developer layer on a developer 
support from developer thickness specification-part material can be produced between a developer support and 
developer thickness specification-part material. That is, especially resistance has the large effect of abolishing fogging 
in the case of the rate of low printing. 

[0048] Moreover, since dependence is not carried out to the size of the current on which the potential difference 
generated to the ends of a varistor flows a varistor like resistance when a potential difference generating element is 
constituted from a varistor, the same effect as a constant-voltage element according to claim 1 can be acquired. 
[0049] About the composition of a claim 9, as the operation by the composition of a claim 1 was explained, impression 
of voltage which is different from the same power supply is attained to a developer support and developer thickness 
specification-part material by preparing a constant-voltage element into the connection path of developer thickness 
specification-part material and a power supply. Therefore, since the output terminal of a power supply can be managed 
with one, the junction terminal which connects a removable developer and the power supply of a main part to the main 
part of image formation equipment electrically can also be managed with one. 

[0050] Therefore, since a possibility of starting a poor contact by part for a terminal area by repeating attachment and 
detachment of a developer becomes smaller than before when a developer is the cartridge type with which the main 
part of image formation equipment is equipped free [ attachment and detachment ] according to the composition of a 
claim 9, the developer of a reliable low cost can be offered. 
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[0051] moreover, since the constant- voltage element is made to intervene in the connection path of a power supply and 

developer thickness specification-part material, when fogging over white solid one of a picture poses [ the rate of 

printing ] a problem low, like the effect by composition according to claim 1 , the developer of weak electrification or 

reverse electrification can be lost, it is stabilized and good quality of image is obtained - things are made 

[0052] 

[Example] 

[Example 1] It will be as follows if one example of this invention is explained based on drawin g 1 or draw ing 3 , 
drawing 5 (a), and drawing 6 . 

[0053] As shown in dravring 2 , optical printer equipment (a "printer" is only called hereafter) is equipped with the 
medium tray section 2 for inserting in the flank of the main part 1 of equipment the recording paper which the shape of 
a sheet does not illustrate as image formation equipment concerning this example. And the feed roller 3 is formed in 
the **** side in this medium tray section 2, and the form conveyance way 4 is mostly established in the **** side of 
the feed roller 3 horizontally. In the middle of the form conveyance way 4, the photo conductor drum 5 and the imprint 
roller 6 as a photo conductor are arranged. 

[0054] Moreover, the fixing unit 7 of the imprint roller 6 which has fixing roller 7a in a **** side is formed further. 
The **** roller 8 is formed and the recording paper is discharged from the main part 1 of equipment through this **** 
roller 8 at the **** side of the fixing unit 7. 

[0055] On the other hand, the development cartridge 20 as a developer is formed in the side of the above-mentioned 
photo conductor drum 5, and the toner as a nonmagnetic 1 component developer is supplied to the front face of the 
photo conductor drum 5. Moreover, the optical-system unit 10 for irradiating light at the photo conductor drum 5 is 
formed above the photo conductor drum 5. 

[0056] Semiconductor laser equipment 10a, reflective mirror 10b, etc. are built in the above-mentioned optical-system 
unit 10. The outgoing radiation light from this optical-system unit 10 is led to the front face of the photo conductor 
drum 5 beforehand charged with the electrification vessel 9, and an electrostatic predetermined latent image is formed 
in this photo conductor drum 5 front face by exposing the photo conductor drum 5 further. 
[0057] By the toner supplied from the development cartridge 20, the photo conductor drum 5 adheres to this 
electrostatic latent image, it is developed, and this toner image is clockwise sent toward the contact section of the photo 
conductor drum 5 and the imprint roller 6 with rotation of the photo conductor drum 5. 

[0058] On the other hand, from the above-mentioned medium tray section 2, one sheet of recording paper is sent out at 
a time with the feed roller 3 at this time. The sent-out recording paper is conveyed along the form conveyance way 4 to 
the imprint field which is the contact section of the photo conductor drum 5 and the imprint roller 6. 
[0059] In case the recording paper passes through this imprint field, the toner image currently formed in the front face 
of the photo conductor drum 5 is imprinted by the recording paper by the potential difference of the charge and charge 
on the front face of the recording paper. 

[0060] Subsequently, the recording paper is sent to the fixing unit 7 which has fixing roller 7a, and heating and sticking 
by pressure are performed in the fixing unit 7. At this time, the toner in the record paper is welded to the recording 
paper by the temperature and the pressure of fixing roller 7a. The recording paper sent out from the fixing unit 7 is 
discharged from the main part 1 of equipment with the **** roller 8. 

[0061] By the way, as shown in d rawing 1 , the development cartridge 20 in this example is equipped with the 
cartridge main part 21 (frame of a developer) which has a developer tank 49. In the developer tank 49, the toner stirring 
roller 26 grade which agitates the toner in the developing roller 22 (developer support) which supplies a toner to the 
front face of the photo conductor drum 5, the toner feed roller 23 which supplies a toner to a developing roller 22 by 
the predetermined conveyance pressure, and a developer tank 49 is prepared. Each shank which is not illustrated is 
supported to revolve by the bearing prepared in the cartridge main part 21, and the above-mentioned developing roller 
22, the toner feed roller 23, and the toner stirring roller 26 rotate in the direction of an arrow by the drive gear which is 
not illustrated, respectively. 

[0062] Moreover, the toner thickness specification-part material 27 (developer thickness specification-part material) 
which regulates uniformly the thickness of the toner adhering to the front face of a developing roller 22, the spring 28, 
the lower sealant 30, and the cartridge covering 31 grade are prepared in the development cartridge 20. The above- 
mentioned spring 28 is for energizing that the toner thickness specification-part material 27 should be pressed to a 
developing roller 22. Moreover, the lower sealant 30 is formed in the developing roller 22 in the state of contact, in 
order to make it a toner not leak from the lower part of a developing roller 22. 

[0063] Inside, it is conveyed with the toner stirring roller 26 at the toner feed roller 23 side, and the toner in a 
developer tank 49 passes along between the toner feed roller 23 and opposite internal-surface 21a in the cartridge main 
part 21 inside the development cartridge 20 which has the above-mentioned composition, and is conveyed at a 
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developing-roller 22 side. The conveyed toner is made into thickness uniform at the toner thickness specification-part 
material 27 after adhering to a developing roller 22, and the electrostatic latent image of the photo conductor drum 5 is 
developed by adhering to the above-mentioned photo conductor drum 5 electrostatic. 

[0064] The development cartridge 20 can be freely detached and attached to the main part 1 of equipment. More 
specifically, the main part 1 of equipment can be equipped with the development cartridge 20 along the guide slot 
which was formed in the above-mentioned main part 1 of equipment and which is not illustrated by inserting the shank 
22a ends of the developing roller 22 in the development cartridge 20 from the upper part of the main part 1 of 
equipment. 

[0065] Next, the details of the above-mentioned development cartridge 20 are described in detail below. When a 
nonmagnetic 1 component developer is used, the pressure welding of the above-mentioned developing roller 22 is 
carried out [ each other ] to the above-mentioned photo conductor drum 5 by the nip (pile lump) of the specified 
quantity. In addition, in order to contact a developing roller 22 and the photo conductor drum 5 by the nip of the 
specified quantity, it is good to choose from the rubber material which has conductivity and elasticity as a formation 
material of a developing roller 22. For example, urethane system rubber, silicon system rubber, or NBR (Nitrile- 
Butadiene Rubber), such as a polyurethane rubber Conductivity can be given if conductive particles, such as carbon, 
are inner-**(ed) for an elastic material like system rubber. 

[0066] Moreover, the degree of hardness of a developing roller 22 has 50 - 90 desirable degrees at ASUKA C. In 
addition, ASUKA C is the specification of the degree of hardness in Society of Rubber Industry, Japan, and when the 
needle for the determination of hardness with which the nose-of-cam configuration is a sphere is pushed on the surface 
of a sample by the force of a spring and the reaction of a sample and the force of a spring balance, a needle expresses a 
degree of hardness with the depth (pushing depth) which is pushing in the sample. By the specification of ASUKA C, 
the degree of hardness of a sample to which the pushing depth of the needle when giving a 55g load to a spring 
becomes equal to the maximum serious grade of the needle was made into 0 times, and the degree of hardness of a 
sample from which the pushing depth of the needle when giving a 855g load to a spring is set to 0 is set to 100 degrees, 

[0067] Near the above-mentioned developing roller 22, the toner feed roller 23 for carrying out conveyance supply of 
the toner is formed in this developing roller 22 in the non-contact state at the developing roller 22. In addition, the 
toner feed roller 23 is formed in the right multiple pillar. About the number of angles of the above-mentioned right 
multiple pillar, it is desirable to make it right triangular prism [ more than ] positive [ eight-sided prism / less than ], for 
example in respect of the amount of conveyances, and it has adopted right 8-sided prisms by this example. That is, a 
toner is conveyed on the side of the right multiple pillar of the toner feed roller 23. The amount of toners conveyed by 
the toner feed roller 23 at this time is computed as a difference of the volume of the pillar and right multiple pillar 
which are circumscribed to a right multiple pillar. Therefore, conveyance capacity has a low direction with many 
angles, and conveyance capacity becomes [ the direction with few angles ] high. However, if too few, unevenness will 
arise in the amount of conveyances. For this reason, it turns out that a right multiple pillar is desirable for conveyance 
the toner was stabilized by making it a right pentagonal prism - positive 8-sided prism. 

[0068] If there is a concrete design value about the developing roller 22 and the toner feed roller 23 for being stabilized 
and conveying a toner here when using the toner of nonmagnetic 1 component, while setting up the diameter of a 
developing roller 22 as 16rnm and setting up peripheral velocity in 32.5mm/second, it can be set as the diameter of 
12mm, and the peripheral velocity of 40mm/second by making the toner feed roller 23 into right 8-sided prisms, for 
example. 

[0069] on the other hand, in this example, it is located between a developing roller 22 and the toner stirring roller 26, 
and a developing roller 22 is countered — as - a convex-like application [ toner ] — the member 40 is formed this toner 
application - the end of a member 40 was attached in the cartridge covering 31, and the other end extended below 
became the free end, and in order to fail to scratch the toner adhering to the toner feed roller 23, it is in contact with the 
front face of the toner feed roller 23 moreover, a toner application — the convex of a member 40 is turned to the 
developing roller 22, and has divided the developer tank 49 with the toner thickness specification-part material 27 and 
the developing roller 22, and the side else 

[0070] the above-mentioned toner application - operation when forming a member 40 is explained briefly The toner of 
the development cartridge 20 interior is conveyed by rotation of the toner stirring roller 26 at the downward toner feed 
roller 23 side. Subsequently, a toner passes along between the toner feed roller 23 and opposite internal-surface 21a, 
and is conveyed by rotation of the circumference of the clock of the toner feed roller 23 at a developing-roller 22 side, 
moreover - the toner feed roller 23 top - a toner application - the toner on the toner feed roller 23 is scratched by the 
nose-of-cam contact section of a member 40 

[0071] subsequently, the toner conveyed at the developing-roller 22 side and a toner application — the developing 
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roller 22 which rotates the toner scratched by the nose-of-cam contact section of a member 40 to the circumference of 
an anti-clock a developing roller 22 and a toner application — it is sent in between the circular convexes of a member 
40 Thereby, the pressure of the toner to the front face of a developing roller 22 can be heightened, and a toner layer can 
be stabilized and formed on a developing roller 22. And if the toner thickness specification-part material 27 is reached 
soon, an excessive toner will be scratched by rotation of a developing roller 22 by this toner thickness specification- 
part material 27, and will serve as a uniform and thin toner layer by it. When a developing roller 22 furthermore 
rotates, a toner layer is supplied to the photo conductor drum 5, and the electrostatic latent image (not shown) of the 
photo conductor drum 5 is developed. 

[0072] the excessive toner scratched by the above-mentioned toner thickness specification-part material 27 — a toner 
application it is returned to the toner stirring roller 26 side of a developer tank 49 through the hole 25 drilled by a 
part of member 40 this - a developing roller 22 and a toner application - it can prevent that the pressure of a toner 
rises too much by missing the superfluous toner conveyed one after another between members 40 through a hole 25 
[0073] Next, the above-mentioned toner thickness specification-part material 27 is explained in full detail. The toner 
thickness specification-part material 27 is pressing the developing roller 22 in 800gf(s) with the spring 28. That is, 
when the press force of the toner thickness specification-part material 27 is small, sufficient thickness regulation 
capacity of a toner is lost, and when the press force is conversely large, there is an inclination which a toner welds to 
the toner thickness specification-part material 27. For this reason, the press force to the developing roller 22 of the 
toner thickness specification-part material 27 has desirable 500gf-2000gf, and is the best. [ of 700gf-1200gf ] 
[0074] Moreover, voltage is impressed from voltage impression equipment 50 so that it may mention later, and the 
toner thickness specification-part material 27 is formed in the conductive member in order to electrify a toner by 
pouring a charge into the toner which passes through between the toner thickness specification-part material 27 and 
developing rollers 22, and in order to stabilize electrification of a toner. As a conductive member, aluminum, iron, and 
conductive resin are desirable, this reason — the toner thickness specification-part material 27 — conductivity, in being 
a member To the potential of the toner thickness specification-part material 27 becoming uniform immediately, and 
being stabilized, when the toner thickness specification-part material 27 is an insulator Since it continues being on that 
occasion, without the generated potential escaping by friction with a toner, and potential rises partially and 
electrification of a toner is not stabilized by this, it is for fogging to occur in quality of image. 

[0075] Above voltage impression equipment 50 has the wiring 52 prolonged from the power supply 51 prepared in the 
lower part of the main part 1 of equipment, and this power supply 5 1 , as shown in drawing 2 . This wiring 52 is 
connected to one terminal 53 (equivalent to other terminal areas given in a claim) prepared in the field which counters 
the development cartridge 20 in the main part 1 of equipment. 

[0076] Moreover, as shown in drawing 1 , when the main part 1 of equipment is equipped with the above-mentioned 
development cartridge 20, voltage impression equipment 50 The contact spring 54 (equivalent to one terminal area 
given in a claim) which contacts the above-mentioned terminal 53, It has the developing-roller impression line 55 
connected to metal shank 22a of a developing roller 22 from the contact spring 54, and the specification-part material 
impression line 57 as a connection path connected to the toner thickness specification-part material 27 through zener 
diode 56 and a spring 28 from the above-mentioned contact spring 54. 

[0077] In addition, one junction terminal consists of an above-mentioned terminal 53 and a contact spring 54. 
Moreover, cathode is connected to a spring 28 and, as for the above-mentioned zener diode 56, the anode plate is 
connected to the contact spring 54. Furthermore, zener diode 56 and the specification-part material impression line 57 
are laid underground by Kabeuchi of the cartridge main part 21. 

[0078] Thereby, the fixed development bias voltage (DVB) of -400V-300V is impressed to a developing roller 22 
from voltage impression equipment 50 through wiring 52, a terminal 53, the contact spring 54, and the developing- 
roller impression line 55. On the other hand, when zener diode 56 operates through the same terminal 53 and the same 
contact spring 54 as wiring 52 and the above, zener diode 56, and the specification-part material impression line 57, the 
voltage which only zener voltage is always lower than the above-mentioned development bias voltage, and was held is 
impressed to the toner thickness specification-part material 27. 

[0079] In addition, the photo conductor drum 5 is charged in the fixed potential of -800V--600V with the 
aforementioned electrification vessel 9 at the time of development, 
j [0080] In the above-mentioned composition, the charge of the exposure part of photo conductor drum 5 front face 
disappears. In using the toner which electrified negative, as it is the case of the reversal development which a toner is 
made to adhere to an exposure part electrostatic, and develops an electrostatic latent image, and it sets the initial 
potential of photo conductor drum 5 front face as -800V, and it shows in drawing 5 (a) The surface potential of the 
photo conductor drum 5 decreases linearly, so that the rate of printing of the formed picture increases. With the above- 
mentioned rate of printing, it is equivalent to the deposit efficiency of the toner on the line in alignment with the shaft 
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orientations of photo conductor drum 5 front face. 

[0081] Since an unexposed part increases so that the rate of printing is low in the case of reversal development, 
disappearance of a negative charge decreases, in short, since its exposure part increases so that the rate of printing of 
surface potential of the photo conductor drum 5 increases while it becomes close to initial potential (-800V), its charge 
disappearance increases, and the surface potential of the photo conductor drum 5 approaches exposure potential (for 
example, -100 V). 

[0082] On the other hand, since the white solid field of the picture printed on the form increases so that the rate of 
printing is low, the phenomenon of fogging in which a toner adheres to un-wanting to the white solid field of a picture 
poses a problem. This fogging mainly happens by adhesion of reversed polarity, i.e., the just charged toner. Generally, 
although it becomes easy to generate when a reverse electrification toner has the bad dispersibility of the electrification 
control agent distributed in the main resin of a toner, the main causes are rather based on the triboelectrification of 
toners. 

[0083] In addition, the relation between the dispersibility of an electrification control agent and generating of a reverse 
electrification toner is briefly described with reference to drawin g 6 (a). The vertical axis of the graph of drawin g 6 (a) 
expresses the number N of a toner, the horizontal axis expresses the amount q of toner electrifications, and the polarity 
of the field on the left of a vertical axis is reversed polarity. Moreover, curvilinear sigmal It is curvilinear sigma2 when 
the dispersibility of an electrification control agent is good. The number N of a toner when the dispersibility of an 
electrification control agent is bad, and the relation with the amount q of toner electrifications are shown. This graph 
shows that the distribution of toner electrification will spread, the fields of the reversed polarity shown by hatching will 
increase in number, and the number of a reverse electrification toner will increase if the dispersibility of an 
electrification control agent is bad. 

[0084] Then, what is necessary is to set it as a negative side and just to make it pour in a negative charge from the toner 
thickness specification-part material 27 to the toner which passes the contact part of the toner thickness specification- 
part material 27 and a developing roller 22 from the negative development bias voltage which is impressing the 
negative voltage currently impressed to the toner thickness specification-part material 27 to a developing roller 22, in 
order to suppress generating of a reverse electrification toner. 

[0085] For this reason, two terminals were prepared between the development cartridge and the main part of 
equipment, and it consisted of conventional electrophotography equipment so that different voltage through each 
terminal might be supplied. On the other hand, in this invention, as mentioned above, one junction terminal which 
consists of a terminal 53 and the contact spring 54 is prepared between the development cartridge 20 and the main part 
1 of equipment, and fixed voltage, -400V [ for example, ], is impressed to a terminal 53. 

[0086] Thus, the important component for impressing voltage which is different in the toner thickness specification- 
part material 27 and a developing roller 22 is the zener diode 56 as a constant-voltage element, impressing fixed 
voltage to a terminal 53. 

[0087] Here, before explaining operation of zener diode 56, the equal circuit of composition of supplying voltage to the 
toner thickness specification-part material 27 and a developing roller 22 is explained below. 
[0088] It is the resistance as shown in drawing 3 (a), before a yield phenomenon occurs resistance between Rl, the 
toner thickness specification-part material 27, and photo conductor drum 5 front face about R2 and zener diode 56 in 
resistance between shank 22a of a developing roller 22, and the photo conductor drum 5 R3 It carries out. The rear face 
of a photosensitive layer is grounded and you may consider that the photo conductor drum 5 is the capacitor in which a 
charge is stored. Then, the equal circuit which consists of the photo conductor drum 5, a developing roller 22, the toner 
thickness specification-part material 27, zener diode 56, and a power supply 51 becomes like drawing 3 (b). You may 
think that Switch SW is turned on on the moment the live-part grade of the photo conductor drum 5 contacted the 
developing roller 22. 

[0089] in addition - each - resistance Rl -R3 an actual value - Rl **R2 **107 It is given by omegaR3** 109-1010 
ohms. 

[0090] Since many negative charges are accumulated on the front face of the photo conductor drum 5 when image 
formation of the low rate of printing out of which fogging tends to come is performed, as explained with reference to 
dra wing 5 (a), the surface potential of the photo conductor drum 5 becomes a negative side from the development bias 
voltage of a developing roller 22. For example, as for the surface potential of the photo conductor drum 5 with few 
exposure parts, -800V and development bias voltage are contained in the range of -800V-400V for it, when the 
surface potential at the time of unexposed [ of the photo conductor drum 5 ] sets to -400V. Current II which has a size 
according to the potential difference between a power supply 51 and the photo conductor drum 5 by this And 12 It is 
resistance Rl so that it may face to the photo conductor drum 5 from a power supply 51 . Zener diode 56 and resistance 
R2 are flowed, respectively. 
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[0091] immediately after [ turning on on Switch SW ] - resistance R3 of zener diode 56 R3 »R2 it is - potential | of 
the surface potential-developing roller of | photo conductor drum is impressed to zener diode 56 from things However, 
if the current which flows zener diode 56 increases and it exceeds the operating current of zener diode 56, a yield 
phenomenon will occur and zener diode 56 will generate the zener voltage of constant value. Thereby, as for the 
voltage of the toner thickness specification-part material 27, only zener voltage is always low controlled from 
development bias voltage. Consequently, a negative charge is poured into the toner on a developing roller 22 from the 
toner thickness specification-part material 27, electrification of a toner is stabilized, and good quality of image without 
fogging can be obtained. 

[0092] The field shown by hatching of drawing 5 (a) corresponds to the range of the rate of printing to which the 
surface potential of the photo conductor drum 5 becomes a negative side from the development bias voltage of a 
developing roller 22, and shows the operating range of zener diode 56. However, current II which will flow zener 
diode 56 if the difference of the surface potential of the photo conductor drum 5 and development bias voltage is too 
small Since it becomes smaller than the operating current of zener diode 56, zener voltage does not occur. 
[0093] Since the exposure part of the front face of the photo conductor drum 5 increases and disappearance of the 
negative charge by exposure increases on the other hand when image formation with the high rate of printing is 
performed, the surface potential of the photo conductor drum 5 is from the development bias voltage of a developing 
roller 22 on a positive side. Namely, surface potential of the photo conductor drum 5 - It becomes the range of 400V- 
0V. Thereby, contrary to the case where the rate of printing is low, it goes to a power supply 51 from the photo 
conductor drum 5, and is resistance Rl . Current IT flows and current 12' flows zener diode 56 and resistance R2. Zener 
voltage is not generated by some of this current I2\ 

[0094] Therefore, when according to this invention fogging does not pose a problem since [ that the rate of printing is 
high ] there is little white solid one while charge pouring by the toner thickness specification-part material 27 is made 
so that zener voltage may occur and the toner of weak electrification or reverse electrification may be lost, when white 
solid fogging with the low rate of printing poses a problem, zener voltage does not occur but suppression of a reverse 
electrification toner is performed. 

[0095] (Example 1 of an experiment) Here, the result which changed the rate of printing and investigated fogging and 
development memory is shown in Table 1 using the optical printer equipment of this example which impresses voltage 
which is different in the toner thickness specification-part material 27 and a developing roller 22 through one terminal 
53. Moreover, the result which changed the rate of printing and investigated fogging and development memory is 
shown in Table 2 using the optical printer equipment of the conventional method which impresses voltage which is 
different through two conventional terminals as an example of comparison. In addition, the above-mentioned 
development memory means the pattern of a toner which appears periodically in the front face of a developing roller 
22, and mainly when electrification of a toner is low, it appears. 



[0096] 
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[Table 2] 
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[0098] As shown in Table 1 and 2, it has checked that fogging etc. did not occur in white **** but an effect was in it as 
practically equal as the former with the voltage impression method of this invention. 

[0099] Thus, the development cartridge 20 of the optical printer equipment of this example can only connect zener 
diode 56 to the toner thickness specification-part material 27, and can set the terminal 53 for supplying voltage to the 
development cartridge 20 side from the main part 1 side of equipment to one. Consequently, a possibility that a poor 
contact may occur in a part for the contact surface of the contact spring 54 and the above-mentioned terminal 53 which 
were prepared in the development cartridge 20 side is reduced, it is stabilized and a good picture can be acquired. 
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Moreover, since the voltage supply system which consists of a power supply 51, wiring 52, and a terminal 53 can be 
managed with one line, the cost of optical printer equipment can also be reduced. 

[0100] (Example 2 of an experiment) Next, the result which measured the optimal range of zener voltage is explained. 
[0101] The developing roller 22 used for this measurement has the magnetic substance inside, the press force as 
opposed to the front face of 20mm and the photo conductor drum 5 for a diameter was set up as lkgf, and peripheral 
speed was set up in 50mm/second. On the other hand, the front face of a developing roller 22 was made to press the 
toner thickness specification-part material 27 in 500gf(s). Moreover, about the toner feed roller 23, the diameter was 
set up as 1 5mm and peripheral speed was set up in 40mm/second. Furthermore, the development bias voltage of -300V 
was impressed to the developing roller 22 through the terminal 53 and the contact spring 54 from the power supply 51. 
[0102] The above-mentioned composition and under conditions, the zener voltage of zener diode 56 was changed and 
white solid fogging was measured. The result is shown in the following table 3. Here, fogging was searched for as 
follows. First, the reflection factor R of a form is measured, using white **** as measuring instrument. A reflection 
factor R is the quantity of light 10 of the light irradiated by the form. It is the percentage of the quantity of light I of 
light reflected in the form to receive. The reflection factor R of the usual form is low, and is about 95% in the case of a 
good form about 85%. This reflection factor R is measured a printing front and after printing, and it is the reflection 
factor R0 before printing. Reflection factor Rl after shell printing The deducted value k expressed the degree of 
fogging. When k was one or more, fogging judged with and quality of image being poor. 
[0103] 
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[0104] The result of Table 3 showed that fogging was good in the range whose zener voltage is 10V-500V, and 
especially 50V-500V were good. 

[0105] In addition, if zener voltage is too low, the potential difference of the toner thickness specification-part material 
27 and a developing roller 22 will become small too much, and it will become inadequate from the toner thickness 
specification-part material 27 charge pouring it in to the toner on a developing roller 22. Consequently, since it 
becomes impossible to fully reduce the toner of weak electrification or reverse electrification, fogging increases. 
[0106] On the other hand, if zener voltage is too high, the fault that the concentration of a toner image becomes low the 
1st, and a picture becomes thin will be produced. This is based on the following reasons. Near the contact part of the 
electrified photo conductor drum 5 and the developing roller 22 to which development bias voltage was impressed, the 
fixed potential difference decided by the capacity of the photo conductor drum 5 and capacity between the photo 
conductor drum 5 and a developing roller 22 occurs. Moreover, the amount of net charge which can be accumulated to 
the potential difference is also decided uniformly. Therefore, if zener voltage is too high and the amount of 
electrifications per toner increases, since the amount of net charge which can be accumulated is fixed, the number of 
the toner which can move to the photo conductor drum 5 from a developing roller 22 decreases. Consequently, the 
concentration of a toner image becomes low. 

[0107] Exposure section potential approaches the surface potential of the unexposed section of the photo conductor 
drum 5, and the difference of development bias voltage and exposure section potential is shortened as are shown in 
drawing 6 (c) and a toner moves to the photo conductor drum 5 from a developing roller 22. If the difference of 
development bias voltage and exposure section potential, i.e., development potential, is set to 0, movement of a toner 
to the photo conductor drum 5 from a developing roller 22 will be completed, and development will be completed. If 
the amount of electrifications per toner increases, since development potential will be set to 0 by movement of a few 
toner, while development has been inadequate, movement of a toner is completed early. 
[0108] Moreover, drawin g 6 (b) shows the relation between the concentration of a toner image, and the above- 
mentioned development potential. Curve Dl The case where the amount of electrifications of a toner is small is 
expressed, and it is a curve D2. The case where the amount of electrifications of a toner is large is expressed. Since 
concentration cannot become high easily as mentioned above if the amount of electrifications of a toner is large 
although the concentration of a toner image becomes high and a saturation state is approached so that development 
potential becomes large, it is a curve D2. Curve Dl It will always be less. 

[0109] If zener voltage is [ 2nd ] too high, the fault that a toner adheres all over the unexposed section of photo 
conductor drum 5 front face will occur. This is based on the following reasons. As for the toner layer which adhered on 
the developing roller 22, thickness is equalized by the toner thickness specification-part material 27 at the two-layer -3 
layer. If -400V and the amount of electrifications of a toner are made into 1 5microC/g for development bias voltage, 
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the surface potential of a toner layer will usually be set to -500V--700V. However, if zener voltage is made high too 
much and the amount of electrifications of a toner becomes large too much, the phenomenon in which the surface 
potential of a toner layer exceeds -800V which are the surface potential of the unexposed section of the photo 
conductor drum 5 will occur. In this case, a toner will adhere all over the unexposed section. 

[0110] As mentioned above, since quality of image becomes bad even if zener voltage is too low and it is too high, in 
order to acquire the always stabilized good picture, it is necessary to set up within the limits of 10V-500V. 
[0111] (Example 3 of an experiment) Next, when changing the surface potential when the front face of the photo 
conductor drum 5 being charged uniformly, related ****** examination with the difference of the absolute value of the 
surface potential of the photo conductor drum 5 and the absolute value of the potential of a developing roller 22 and 
fogging was performed. A result is shown in the following Table 4 and drawingJIO . 

[0112] In addition, in order to carry out a pressure welding to the photo conductor drum 5 by the nip of a constant rate, 
the degree of hardness formed the developing roller 22 with the silicone rubber material which has the elasticity of 70 
degrees by ASUKA C. Moreover, they are 20mm/[ a second and ] and resistance about the peripheral speed of a 
developing roller 22 107 omega- 108 It was set as omega and the development bias voltage of -300V was impressed. 
Furthermore, while using aluminum for the toner thickness specification-part material 27 as a conductor, zener voltage 
used the zener diode 56 which is 100V. 
[0113] 
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[0114] The characteristic curve shown in Table 4 and drawing 10 showed that the difference of fogging of the absolute 
value of the surface potential of the photo conductor drum 5 and the absolute value of the potential (development bias 
voltage) of a developing roller 22 was good in 100V-500V. 

[0115] In addition, when the above-mentioned potential difference is too small, or when too large, the reason whose 
fogging increases can be explained as follows. 

[01 16] That is, on a developing roller 22, the toner charged in negative polarity in the regular amount of charges, the 
toner charged in negative polarity in the feeble amount of charges, and the toner charged in reversed polarity are 
intermingled. Generally, the amount of toners developed by the photo conductor drum 5 becomes large, so that the 
potential difference of the front face of the photo conductor drum 5 and the front face of a developing roller 22 is large. 
However, if this potential difference is too small, since the toner charged feebly will become easy to adhere to the 
white portion of the photo conductor drum 5, fogging increases. Moreover, if this potential difference is too large, 
since the toner charged in reversed polarity will become easy to adhere to the white portion of the photo conductor 
drum 5, fogging increases. 

[01 17] Therefore, the potential difference of the front face of the photo conductor drum 5 and a developing roller 22 is 
designed so that it may become the range to which fogging becomes the smallest. 

[0118] (Example 4 of an experiment) Next, it experimented about the relation between the resistance of a developing 
roller 22, and fogging. The result is shown in Table 5. 

[01 19] In addition, the degree of hardness formed the developing roller 22 with the silicone rubber material of 55 
degrees by ASUKA C, and conductivity was given by making carbon etc. contain. Moreover, the diameter of a 
developing roller 22 was set to 16mm, and it was made to rotate with the peripheral speed of 25mm/second. The thing 
made of conductive resin was used for the toner thickness specification-part material 27. Furthermore, the toner feed 
roller 23 was made into the hexagonal prism with a diameter of 1 Omm, and it was made to rotate with the peripheral 
velocity of 25mm/second. 
[0120] 
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[0121] Consequently, the resistance of a developing roller 22 is about 106-108. It turns out in the range of [omega] that 
fogging is good. 

[0122] The resistance of a developing roller 22 can be too small, or when too large, why fogging increases can be 
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explained as follows. 

[0123] Generally, the amount of electrifications of the toner adhering to the developing roller 22 has the resistance and 
correlation of a developing roller 22. That is, when the resistance of a developing roller 22 is too small, in order that 
the charge of the electrified toner may leak to a developing roller 22, the amount of electrifications of a toner 
decreases. Consequently, since the toner charged feebly increases and it becomes easy to adhere to the white portion of 
the photo conductor drum 5, fogging increases. On the other hand, since the toner charged in reversed polarity 
increases and it becomes easy to adhere to the white portion of the photo conductor drum 5 when the resistance of a 
developing roller 22 is too large, fogging increases. 

[0124] (Example 5 of an experiment) Next, the relation between the triboelectrification polarity of the photo conductor 
drum 5 and the triboelectrification polarity of a toner is explained. Although electrification of a toner is performed by 
pouring in a charge from the toner thickness specification-part material 27 when a toner passes the contact section of 
the toner thickness specification-part material 27 and a developing roller 22 as mentioned above, there is nothing so 
then and electrification of a toner is performed also by the photo conductor drum 5 and a developing roller 22 carrying 
out a pressure welding mutually, and rubbing a toner. 

[0125] Therefore, in order to raise the efficiency of the triboelectrification of the toner on the photo conductor drum 5, 
it is good to choose a material to which the triboelectrification polarity of the photo conductor drum 5 and the 
triboelectrification polarity of a toner become reverse, respectively. For example, OPC of the photo conductor drum 5 
(Organic Photoconductor) As a membranous main resin The material whose work function of triboelectrification is 4 
[electronu volt] grades is chosen, and the work function of triboelectrification is five to 5.5 as a main resin of a toner. 
When the material which is the [electronu-volt] grade is chosen, while the photo conductor drum 5 has positive 
electrification polarity relatively, a toner comes to have negative electrification polarity relatively. 
[0126] As such a material, the polycarbonate is suitable for especially the main resin of the OPC film of the photo 
conductor drum 5. In addition to this, you may use the photoconductivity organic photo conductor material which used 
for example, n-butyl methacrylate, a styrene-butadiene copolymer, acrylic resin, polyester resin, or the 
polymethylmethacrylate resin as the main resin. 

[0127] On the other hand, styrene acrylic resin or polyester resin is suitable for the main resin of a toner, and it can 
consider as a nonmagnetic 1 component toner by distributing an electrification control agent like Cr auriferous color in 
the main resin. 

[0128] By selection of such a material, since the toner was uniformly electrified in negative, the toner of weak 
electrification or reverse electrification was lost, it was stabilized and the good picture without fogging was able to be 
acquired. 

[0129] (Example 6 of an experiment) Next, when changing the peripheral velocity of the photo conductor drum 5, it 
experimented about the state of fogging over the peripheral-speed ratio of a developing roller 22 and the photo 
conductor drum 5. The result is shown in Table 6. 

[0130] In addition, the degree of hardness formed the developing roller 22 with the urethane material of 50 degrees by 
ASUKA C, the diameter was set to 30mm, and it was made to rotate with the peripheral speed of lOOmm/second. 
Moreover, constant-voltage control is carried out -400V, and the zener diode 56 whose zener voltage is 100V was used 
for the developing roller 22. The toner thickness specification-part material 27 is formed in conductive resin, and the 
pressure welding is carried out by 1000gf(s) to the developing roller 22. Furthermore, the toner feed roller 23 of a 
pentagonal prism with a diameter of 10mm was rotated with the peripheral velocity of 40mm/second. 
[0131] While the photo conductor drum 5 set a diameter to 30mm and a photoconductivity organic photo conductor 
was used for it, it electrified surface potential in -800V with the electrification vessel 9 of a contact electrification 
method in the brush type. 
[0132] 
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[0133] Consequently, when the peripheral velocity of a developing roller 22 was quickly set up about 2.0 times from 
1.1 times from the peripheral velocity of the photo conductor drum 5, quality of image with it found the bird clapper. 
[ small fogging and ] [ good ] 

[0134] If a peripheral-speed ratio is too small, triboelectrification of the toner on the photo conductor drum 5 by which 
the pressure welding was carried out to the developing roller 22 cannot become inadequate, and the toner of weak 
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electrification or reverse electrification cannot fully be lost. On the other hand, if a peripheral-speed ratio is too high, 
the phenomenon which a toner welds to the base of the toner thickness specification-part material 27 will occur, and 
formation of the toner layer on a developing roller 22 will become uneven. Consequently, defects, such as a white 
muscle, appear in a picture and quality of image deteriorates. 

[0135] Thus, it turns out that there is a proper range also in the peripheral-speed ratio of a developing roller 22 and the 
photo conductor drum 5. 

[0136] In addition, the concrete example of a design of a developing roller 22 or toner feed roller 23 grade is not 
limited to the above-mentioned indication. For example, it may form with the NBR material which inner-**(ed) carbon 
etc. so that a degree of hardness may turn into 80 degrees by ASUKA C in a developing roller 22, and a diameter may 
be set up as 20mm, peripheral speed may be set up in 35mm/second, and the pressure welding of the toner thickness 
specification-part material 27 made of conductive resin may be carried out to a developing roller 22 by 1000gf(s). In 
this case, the toner feed roller 23 can be made into a pentagonal prism with a diameter of 10mm, and it can be made to 
rotate with the peripheral velocity of 40mm/second. 

[0137] [Example 2] It will be as follows if other examples of this invention are explained based on dr awing 4 , drawing 
5 (b), and drawin g 7 . In addition, about the member shown in the drawing of the aforementioned example for 
convenience of explanation, and the member which has the same function, the same sign is attached and the 
explanation is omitted. 

[0138] Although the above-mentioned example explained the composition of the developer with which the optical 
printer equipment which performs reversal development is equipped, the composition of the developer with which the 
copying machine which performs normal rotation development is equipped is as follows. 

[0139] That is, fundamentally, as shown in drawing 4 , connection of zener diode 56 differs from the composition 
which shows the composition of the developer in the case of performing normal rotation development to drawing 3 in 
[ same ] that drawing.3 is a retrose but. The reason is explained below. 

[0140] In normal rotation development, since the charge of the exposure part by which the photo conductor uniformly 
charged by negative charge is exposed by the light reflected with the white ground of a picture, and is equivalent to a 
white ground disappears, negatives are developed by making the just charged toner adhere to the unexposed part 
equivalent to a black material. 

[0141] Therefore, since there are many exposure parts and disappearance of a charge increases when [ with many white 
grounds ] the rate of printing is low as shown in drawing 5 (b), the surface potential of the photo conductor drum 5 
approaches -100V of exposure potential, and since there are many unexposed parts conversely and there is little 
disappearance of a charge when [ with many black materials ] the rate of printing is high, the surface potential of the 
photo conductor drum 5 approaches -800V of initial potential. Thus, the relation between the surface potential of the 
photo conductor drum 5 and the rate of printing becomes the opposite of the case (refer to drawing 5 (a)) of reversal 
development. 

[0142] Next, the relation between the rate of printing and the sense of the current which flows zener diode 56 is 
considered. As shown in draw in g 5 (b), supposing it sets development bias voltage as -400V, when the rate of printing 
is low, the surface potential of the photo conductor drum 5 will approach a positive side from development bias 
voltage. Therefore, it is current 12 to the direction which goes to a power supply 51 through the toner thickness 
specification-part material 27 and zener diode 56 from the photo conductor drum 5 as shown in drawing 4 . It flows. 
[0143] Zener diode 56 operates at this time, and if it constitutes so that only zener voltage may hold highly the voltage 
of the toner thickness specification-part material 27 from the voltage of a developing roller 22, positive electrification 
of a toner will be promoted. For this reason, the anode plate of zener diode 56 will be connected to the toner thickness 
specification-part material 27 side, and cathode will be connected to a power supply 51 side. 
[0144] Thus, in equipping with a removable development cartridge the copying machine which performs normal 
rotation development, if only it makes the connection sense of zener diode 56 into the case of reversal development, 
and reverse, the terminal which supplies voltage to a development cartridge from a power supply 51 can be set to one, 
and the potential of a developing roller 22 and the potential of the toner thickness specification-part material 27 can be 
changed. 

[0145] In addition, although zener diode 56 was formed, and the composition with which only constant value changes 
the potential of a developing roller 22 and the potential of the toner thickness specification-part material 27 was shown 
in the above example when the rate of printing was low, as shown in drawing 1 1 , resistance 58 can also be used 
instead of zener diode 56. Furthermore, you may transpose resistance 58 to a varistor. 

[0146] Current 12 which will flow to the resistance 58 prepared instead of zener diode 56 if in the case of reversal 
development the surface potential of the photo conductor drum 5 changes like drawing 7 (a) as already explained It 
changes, as shown in drawing 7 (b). That is, it is current 12 to the direction which goes to a power supply 51 from the 



Page 15 of 17 



toner thickness specification-part material 27 at the time of the rate of low printing to which the surface potential of the 
photo conductor drum 5 serves as a negative side from development bias voltage (DVB). It is current 12 as it flows and 
the rate of printing becomes high. A size is dwindled. 

[0147] Moreover, when the surface potential of the photo conductor drum 5 becomes equal to development bias 
voltage (DVB), it is current 12. At the time of the rate of high printing which it is set to 0 and the surface potential of 
the photo conductor drum 5 becomes from development bias voltage (DVB) a positive side, it goes to the toner 
thickness specification-part material 27 from a power supply 51, and is current 12 to the above and an opposite 
direction. It is current 12 as it flows and the rate of printing becomes 

[0148] Therefore, the absolute value of the voltage generated to the ends of resistance 58 is current 12, as shown in 
drawing 7 (c). It changes with change. Thus, the work to which the voltage which generates to ends the resistance 58 
prepared instead of zener diode 56, so that the rate of printing is low makes voltage of the toner thickness specification- 
part material 27 lower than development bias voltage by becoming high becomes large. For this reason, when it is the 
rate of low printing from which fogging poses a problem, there is an effect of reducing the toner of weak electrification 
or reverse electrification. 

[0149] Moreover, since the change of potential to change of current which flows a varistor is small compared with 
resistance 58, the varistor prepared instead of zener diode 56 can acquire the effect near zener diode 56. 
[0150] 

[Effect of the Invention] The developer of the image formation equipment concerning invention of a claim 1 is the 
composition of having made the constant-voltage element which generates fixed voltage by the current generated 
according to the difference of the surface potential of a photo conductor, and the potential of a power supply 
intervening as mentioned above in the connection path of the power supply and developer thickness specification-part 
material which supply fixed voltage to a developer support. 

[0151] So, when fogging over white solid one of a picture poses [ the rate of printing ] a problem low, the potential 
difference by which a charge is injected into the developer layer on a developer support from developer thickness 
specification-part material can be produced between a developer support and developer thickness specification-part 
material. Consequently, electrification of a developer is raised, since the developer of weak electrification leading to 
fogging or reverse electrification can be lost, it is stabilized and good quality of image can be obtained. 
[0152] Moreover, what is necessary is just to prepare one terminal which connects electrically the main part of image 
formation equipment, and a developer, when a developer is made removable at the main part of image formation 
equipment and it considers as the composition which supplies voltage to a developer from the power supply prepared 
in the main part of image formation equipment. Consequently, since the number of terminals can be reduced 
conventionally, a possibility of starting a poor contact by part for a terminal area becomes small by repeating 
attachment and detachment of a developer. Therefore, invention of a claim 1 does so collectively the effect that the 
developer of a reliable low cost can be offered. 

[0153] The developer of the image formation equipment concerning invention of a claim 2 is the composition of 
having used zener diode as a constant-voltage element according to claim 1, as mentioned above. 
[0154] so, in addition to the effect by composition according to claim 1, according to the surface potential of a photo 
conductor, or the potential of a developer support, the zener diode which has the optimal zener voltage can be chosen, 
and the design of a developer does the effect of a plain-gauze cone 

[0155] The upper limit of the voltage on which a constant- voltage element according to claim 1 generates the 
developer of the image formation equipment concerning invention of a claim 3 as mentioned above is composition set 
up so that the potential of the surface of the developer layer held on the developer support may become lower than the 
surface potential at the time of the development start of a photo conductor. 

[0156] so, since the phenomenon which the potential of the surface of a developer layer exceeds from the surface 
potential at the time of the development start of a photo conductor does not occur in addition to the effect by 
composition according to claim 1, a developer does not adhere other than an electrostatic latent image, but the effect 
that good quality of image without fogging can be obtained is done 

[0157] The developer of the image formation equipment concerning invention of a claim 4 is the composition quickly 
set as the grade by which a developer does not weld the bearer rate of the above-mentioned developer support to 
developer thickness specification-part material as mentioned above compared with the traverse speed which the front 
face of a photo conductor according to claim 1 moves at the time of development. 

[0158] so, since the developer layer on a developer support is regulated by always uniform thickness by developer 
thickness specification-part material when a developer does not weld to developer thickness specification-part material 
in addition to the effect by composition according to claim 1 , and it is conveyed at a photo conductor, the 
electrification efficiency of a developer was raised upwards and the effect that always good quality of image can be 
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obtained is done 

[0159] The developer of the image formation equipment concerning invention of a claim 5 is 100V or the composition 
set up highly 500v from the absolute value of the potential of the above-mentioned developer support as mentioned 
above about the absolute value of the surface potential of the photo conductor indicated to the claim 1 . 
[0160] so, the effect that the optimal range which can obtain good quality of image without fogging can be offered 
about a setup of the surface potential of a photo conductor and the potential of a developer support in addition to the 
effect by composition according to claim 1 is done 

[0161] The developer of the image formation equipment concerning invention of a claim 6 is the composition of 
having set the triboelectrifi cation polarity of a photo conductor according to claim 1 as the electrification polarity of a 
developer, and reverse, as mentioned above. 

[0162] So, since the efficiency of the triboelectrification of the developer by contact of a photo conductor and 
developer supports can be raised and a developer can be further charged in homogeneity, the effect that fogging can be 
reduced further is done. 

[0163] The developer of the image formation equipment concerning invention of a claim 7 is the composition of 
having made the potential difference generating element which generates the potential difference between a power 
supply and developer thickness specification-part material intervening as mentioned above by the current generated 
according to the difference of the surface potential of a photo conductor, and the potential of a power supply in the 
connection path of the power supply and developer thickness specification-part material which supply fixed voltage to 
a developer support. 

[0164] So, when fogging over white solid one of a picture poses [ the rate of printing ] a problem low using the current 
generated according to the difference of the surface potential of a photo conductor and the potential of a power supply 
resulting from change of the rate of printing of image formation, a potential difference generating element can produce 
the potential difference by which a charge is injected into the developer layer on a developer support from developer 
thickness specification-part material between a developer support and developer thickness specification-part material. 
Consequently, electrification of a developer is raised, since the developer of weak electrification leading to fogging or 
reverse electrification can be lost, it is stabilized and good quality of image can be obtained. 

[0165] Moreover, what is necessary is just to prepare one terminal which connects electrically the main part of image 
formation equipment, and a developer, when a developer is made removable at the main part of image formation 
equipment and it considers as the composition which supplies voltage to a developer from the power supply prepared 
in the main part of image formation equipment. Consequently, since the number of terminals can be reduced 
conventionally, a possibility of starting a poor contact by part for a terminal area becomes small by repeating 
attachment and detachment of a developer. Therefore, invention of a claim 7 does so collectively the effect that the 
developer of a reliable low cost can be offered. 

[0166] The developer of the image formation equipment concerning invention of a claim 8 is the composition of 
having used resistance or the varistor as a potential difference generating element according to claim 7, as mentioned 
above. 

[0167] so, the effect according to composition according to claim 7 when resistance is used as a potential difference 
generating element ~ in addition, since [ whose difference of the surface potential of a photo conductor and the 
potential of a power supply is a rate of low printing ] it becomes large by the way, when performing image formation 
of the low rate of printing especially, the effect that fogging can be abolished effectively is done so 
[0168] Moreover, when a varistor is used as a potential difference generating element, since resistance does not depend 
for a varistor on the size of the flowing current, the potential difference generated to the ends of a varistor does so the 
effect that the range of the rate of printing which is stabilized and can abolish fogging becomes larger than resistance. 
[0169] The developer of the image formation equipment concerning invention of a claim 9 As mentioned above, the 
main part of image formation equipment is equipped with a developer free [ attachment and detachment ]. The power 
supply which supplies fixed voltage to a developer support is prepared in the above-mentioned main part, in the 
connection path of the above-mentioned power supply and developer thickness specification-part material The 
constant-voltage element which generates fixed voltage by the current generated according to the difference of the 
surface potential of a photo conductor and the potential of a power supply is made to intervene. It was prepared in one 
terminal area and the above-mentioned main part which were prepared in the frame of a developer, and also a terminal 
area is the composition that a developer and the above-mentioned power supply of a main part are electrically 
connected through one junction terminal constituted possible [ attachment and detachment ]. 
[0170] So, since a possibility of starting a poor contact by part for a terminal area by repeating attachment and 
detachment of a developer when the junction terminal which connects a removable developer and the power supply of 
a main part to the main part of image formation equipment electrically can be managed with one becomes smaller than 
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before, the developer of a reliable low cost can be offered. 

[0171] moreover, like the effect by composition according to claim 1, since the constant- voltage element is made to 
intervene in the connection path of a power supply and developer thickness specification-part material, when fogging 
over white solid one of a picture poses [ the rate of printing ] a problem low, the developer of weak electrification or 
reverse electrification could be lost, the effect that it is stabilized and good quality of image can be obtained is 
combined, and it does so 
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[HJgSr^-rSfe.*©^] lt*«l©^B^lc#^® 

mri>mfmommmm-mmmt v-r-m 

[0018] ^*«2©^WtC«5Bi^^fi<D^« 
[0 0 19] W*«3(05IK»c«5Bi^^Bco^ 

So 

[0020] n*^4 <D&m\z&z>Mm.Mmmmv>m&. 
mute. ±mfm&mik-rztc&\z* ±mm^t»(omm 
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[oo2i] mittm5<D&mz.&z>w&Mi$,i&n<o$i&. 

0 0V^U5 0 0 vm<m£VtzZ.k£¥r'&b LTVn 

So 

[0022] m*3M6<D&wiz&z>w&.tei&$im<Dm.i& 
mm*. ±Eji«**Bfe-*-*fc*>ii:, _hSBa£tt«:©#« io 

k LTV^. 

[0023] nim7 v>Kw\m^m®Mfmu<r>m.& 

*TU ^tt#±{C^£*Lfc#«^{fe<Ofl&K§&LT, 20 

« s see §r ppjp-t s ®ife^ss©m^st-43 v , 
±iem^ja«F^ic-*«jE a ass t mmm 

[0 0 24] f»*«803g^(c#^BJ^^«©^|fe 

Ji|21!iaS:^i-Sfc»t^ -hIE«^M^:t* 30 

So 

[002 5] i»#:£9<038§m£«5Mffe^&£l©©SMfe 

&wm\frb!&z>mmmi:im\s, m,%w m%.\*. 
urn*, (^j^tf, m&v-y) $iittm&&mz.&te 

te*i*:{^jte>^ ±mnmk$L&mmm®.ffli®ttk<D 

i-isit bthtz-j&*&k±s&*mcmv b^fc«iis^gu 
t^g|pri6tc«^$nfci-oos-a-sg^^LT. a 50 



[00 2 6] 

m&ftmmto- k mmmmmmmmu k *&m & £ e, 

[0 0 2 7] *lc*mLfc#«tt-J*#8MMB 

^tf>k^3t^ft;&»oTBMri«;h-5-;*. PP^a* 

[0 0 2 8] ritf*> ffifP^^it, igftftwSlSJc 
!4*8»&S#< . AB#^#<gffl;**tTV^*:«>, 
•^{*®¥fc«**B««fctt«*©«tfc <fc <? i« < ftoT 

^e>^)t#:(c(Rj^oTSKti.s r. k (c^s 0 

[0 0 2 9] i*UL*fU iS5W^<Ott, m%WV>& 

«}5Kl4, ^^A^^SUfi^F^JcrflJ^oT^ 
[0 0 3 0] Ete^©»-a-{-l^ PP*^i:«iiSt 

[0 0 3 1] Lfc^oT, PP^^iSVNi^fc:, 3^^J 

mmmwimttkwmkvm^mtiznmizx^x. fen 

^p^*5® < pi&o e ic«-r s # ^ y ^p.gjg 1 1 £ & 
i-r tASTts 0 

[oo32] r ttic x *> , ^ttxujivffiwmt tmsst 
w^s^^^^sffi^^fg«ts/citT% m&m<Di$ 
m&mtb. (Dmmkttzmmn&tctemmncom. 

[0 0 3 3] Bilfe^fi£3l«*^Jj:^^«Sr«j8i 
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mmmm mumt t tcia-omR*- hm&zw&-tti 
[oo34] d , mmmnaiM*&bmmim 

[00 3 5] ft*® 2 ±*U*. yit-^* 

mmmmmimwet t one? sffij-fis-rs- 

[0 0 3 6] L*>*>. ^«c^^JftJtft:^Pn*Pi-^ 

[oo37] mum 3 <ommc xtnt. Mmsm^% 
m.®.mm<n%inmi*z<t£>Qmgz>tLV>. mm 30 

[0 0 3 8] Lfc*5 0 -c, ^ajdE^^^-t-SSffitD 
[0 0 3 9] ff*«4<D^^J;5f^ffl©WJ:S: 40 

[004 0] &1fc^ttft0|Ri&&£**:tt 

< Liars mmmmmmmmt^mmmmu 



#PB¥8-2 4 8 7 6 7 

[0 0 4 1] ^rr-C, W#1U mm 

aWflSH-K «fc oT*K*-***W»lB £*K ^ftfrfc: 
[0 0 4 2] g»3fc«5©«JSfcKl|ILT, ^##©3tffi« 

MtL*v\ ®jee<d y —?fc&±-tz 0 

[0 0 4 3] tit?, iS^5(ClBm»,t 5t-« 

1 o o v#v^5 o o vK<i£3£-!hn,kr, ^yossv^ 

[0 0 4 4] »*^6<D^(cMb-C, ft*^4©^fie 
lei SfWBTlftW bfc -t 5 tw, #«H£— jA^9«tM(Oflr 

[0045] §»*^ 7 (ommz. xtu-£. mmm 1 ©w/s 
mtKx^x. &ytw-<Dmmm$L t mm.<on®. t vmtz. 
z>o ^<Dnm\*. mmmmmAmtkfmknmiLfr 

1 , mmmmmunttfr h mm*m& ±.<omm\ 

[0 0 4 6] LfcdSoT, »*«1 W«fiS;{Cj:€,ftffl3ai 
*ti«ofrffiM?r#5 n 1 1fiX% So 
[004 7] «*«8 ©«^td ±tv«. SfiCM^^^ 

®pp^<oi:%^»i, t&yt#<r>mmni<Lkmm<?>m&b 
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um*t> w&mmfr±.<r>mmm tzmm#&* z ns 

[0 0 4 8] £fc, mfi^B^^Sr^y ^^tf^L 
[0 0 4 9] ff^9(0^(c:gau-C. ft*^lW«^ 10 

[0 0 5 0] LfcaSoT, W*«9©«^{-«tttli, ^ 

[00 5 1] *fc % tt»£9i4MMffaMfllW&0ffiR 
»««>fll«K:J:*3»*i:ISiaWJ:, &£*#ME< MkeS 

[00 5 2] 30 
[*Jfi09] 

3, 115 (a) . MtftcEl 6 ^&<J^T|ft§ii-t-*uf , si 
[0 0 5 3] El 2 \Z7rrt£ 5 #^J6WK«aiIi4fc7£ 

filptTV^. ^-LT, rcD^MbW^2|C*3tt5m^t 
{|iJi-(4*&«St3-7 3^CJ-t)^ — 7 3 ©tUSSill 40 

(cte, «^iHBS4^»i(£7KiF^I^I^Jtfettrv^. 
ffl«tfti£B&4 SfttefcLTcDiSftfrK^A 
5 tm^o — y 6 triSIEfS^ttTV^. 

[oo5 4] *fc, m^n~-7 6<D2(bicmmwizft.. 

7 a ^^-t-S^*^.^s' h 7*Sf£l*£>*VO^ 
[0 0 5 5] ±IE^3t#:K7A5(Dfl!l^tt. ^ 



*t$H8¥8-2 4 8 7 6 7 

70 

tfMft*&;**i.3o *7t, ffltft-YJ J»S<0±35\z.\%mtft 

[0 0 5 6] ±mft¥Zk^-=-y b 1 0(C(i, 
-y'Slgl 0 a*5j;OJS«5 7-l 0 b<*#rtJ*S;h/CV* 
So ^©)tfli=y MO*^©^^ «m&9 

[0057] r (DftmrngL*^ mti*— v v v ^2 0 a» 

r© h-7— !6«s®3tft:K7A5<DlHietJ:# 
oTI$»HHiy t^kfrSo 

[0 0 5 8] rcDit, ±mmm hi*- J & 2 frib 

tti^«ftn - 9 3 ^ i o T|E^*s 1 tfc-foM W $ tb5„ 

[0059] zvm&mm&mmR&mm-rzmc & 

[0 0 6 0] ftV^-C, |H^S««*n-7 7 a 

*n-77a©llfti:JI^t{c:J;t) IB^JEtcBi^ $ 

[006 1] t r -5t?s 0 l t-^-t-J: 5 ^Hffi^Jlc: 
*3ttsm«*-hy y*J2 0(*, St«4 9^f5* 
^^^^2 1 (^SB©#^) SriBxTV^o 

«&i-S««o-7 2 2 (gMfeWllflff*:) > S.^ci-9 2 

7 2 3, *5.fctfSMfcW4 9l*iCD}-7— WtSht- 
2 e^^Jt^^-cv^So _tSB3Mfeo— 7 2 
2. 2 3*it5ht-S#n-7 2 6 

f>tbfc#S;lt(-<t y#^$tL, B*L*V«¥7tt 

[0 0 6 2] hy-7^2 OtcW:, m^cr 

-7 2 2<Dmmizttm-rz> h-r—^mm^—^mm-r 
z>bi—mmm®&tt2 7 mm.mmmm.muw . * 

3 l^a^ttibfrTV^o JilH^T'y >^2 8li, 

h7— ^j?«sygi5W2 7 *gwftp-? 2 2 KjfjE-r^ 

#S&-t"Sfcs!><Ot.©T?fcSo T^>~^U3 0 
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[0 0 6 3] ±IE<D«/££*rrS9H8#- h V v *J 2 0 

-«n-72 3t*-by yS*tt*2 lKldSttSaflRl 
F*9^®2 1 a tOHSril-oT. 3ilfeP-7 2 2fl0lC«ti£ 

e**«£K?A5l!i#««Jfc#<H-*;ii:lcJ:9**<(E io 
[0064] ?Hfe#— h !> j/i? 2 0 14. 1 ICM 

**l©±^r*»e>^lfe*— h-y S'v ? 2 OKfeltSiUfeP 
-9 2 2©«bgB2 2 apgiBSrJfA-t-'Srirlc.kfl, 8Mk 
* - h y y 2 0 &mm*& ltg* ^116 1 o TV > 

[0065] JSfctC. _h|a^*- h y y *J 2 0 ©SfflSiHC 
o^-rtUTKSMffltci^S. -LlB£>#l4feci — 9 2 214. 20 

l^tStiV^ M&lf, #y «7 W^r/A^©*!^ 
>7&=?Jx. ->!)3y^^xliNBR (Nitrile-Butadi 
ene Rubber) *^A(D4 5 

So 30 
[0 0 6 6] SUfcp — 72 2 ©61^14. T^7>- 

C-C5 0~9 0ft*S»*UV\ &*5 S 7^A-Ct 14. 

3cBI~J¥Lol7\ ^©0t73t^^y >?<D*)k&/<? 

*&-XM4. 5 5 g^ffiffiSr^y #<D#f<D 

if b&^St;***. ^cD^©fc^&fc^L<*£S4?ft 
WWWtiOfti U 8 55 g<0#fiSr^7*y 40 

1 0 OfftC^forv^S. 
[00 6 7] _LlE©^fcP-7 2 2©jfi^lC|3\ -<0*fl 
2 2tC h-7-- Sr^tti^-r^fcfe© ffci)& 

d-7 2 3«p-5 2 2K#8fi*#iSJ;LiS:tte>*vc 
v^So h-T— — 9 2 3tijE&fimcmi&i! 

jh/tv>S. ilE<^IE#:fc£»:fc$!:(;:ov^4. 09;UfjE 

h^-ft. b1— ft^n-7 2 3 <DiE#Ae©{i)St?Se 50 



^|gsp8-2 4 8 7 6 7 

12 

iit$ftSo £0>fc*©h-7— «p-5 2 3JC4oT88 

mk<n#mo>mb lthw^s. ifc^ot, a*© 

K<&So L2»U ^#iarS£J8i£S(c: if 

So 

[0 0 6 8] irt?, M — fc^L-Tj&gH-S 
Sfta-? 2 2fci0! ht-«a-7 2 3 tWt§* 

{dfcoTtt. 09*.tf. 2 2<om&* 16m 

m. JS3£aS:3 2. 5mm/»CKHt5-* ( b7"- 
ttS&o — 7 2 3 SrjE8^Si VXWMl 2mmisXXim 

mm 4 o mici/mz.wtfe-t-z> z. b #-c£ S. 

[0 0 6 9] — *H36«HC*5V>T«, n&n-y 2 
2 t — 7 2 6 t<DfBICfii:eU-C, 

9 2 2|C*H*rt-5J; 51-. (iffi^ro Kt— mtSWtt* 0 

h y 5^*^-3 i T^^jss#-r 

*i"S h-^- «r*#*fci-fc*t h-i—VUfcv-? 2 3 

cd^bicis&l-cv^o b-r— m^U4 o(K>& 

mtt. 2 2(Jl(A]lt^»^T*5 9, ^|fe«4 9Sr 

[0070] iiia h-i—wmmt 4 0 Sr^^/c t # <oib 
fP^ovNTfffi^t'iftw-rso h y ys?2 o^gp 

2 6<0[Hl^«ii:oTT^ 
Ob-^ — #*&a-^2 3{l!H-t£jg|$ttS. Jifcv-C. b^ 
-14 h-^— MQ-5 2 3cDB#fJ-JStXO|Hl^«toT h 
■r—m&v—? 2 3 t*f^]^®2 l a tcoraSrjiD, 

2 2W\z.m&&ftZ>o h-7--tt*&n- 
723 ©Jiffljl-Ctt, ht-i*SW4 0<D3t«„^^gl5{r 
iot 2 3±© 

5o 

[0 0 7 1] &V^ N 2 2fi!llC«65i$Jvfc h 

2 2IC«toT, a«o-72 2t N-7--^*gC«-4 0© 

-7 2 2®$I(C»t5 bT-— CDffi73«r«i?>Sr t*S-C 
m«c-7 2 2±{C ht-i^^tt^t^r 
i^t?#5„ *LT> 31^n-y 2 2 00^4 t» , ^ 

-as-co Mff«ifia5#2 7{iTjg#llf>tL, *$7~ 

-t?»v^^-7■-^t^fes. ahK.^L<&v—*7 2 2tmifc-r 

So 
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13 



14 



Wt£ivtcK2 5£iILT3Ufe«4 9(0 b-f— mW^-v 

-r—mmmt* o tff>m^^^mm^iv^mmi^ b-r 

**_t# List's r h &&5ik-tZ> r. i So 

[00 7 3] fclc, _tiE<D AMHMWtt 2 7 (CO 
V^Tp^-t-So h"*— -SiP«*JSl5«-2 7(i. ^*2 8IC 
toTI8|P'-7 2 2 Sr^J^.tf 8 0 0 g f {CTjfJEELT 10 

<^s„ i-fc*>*>* b-?-— B®&fH«&i-2 7v>nmti&>h 
S"jS5«2 7id®*-rs<iiR)^fc'5o ^<z>tc#>, b-r-m 

mMffl&&2 7<D$L&a — ? 2 2^<D#I£;*j«u 5 0 0 
g f ~ 2 0 0 0 g f L < . 700gf~1200 

g f tf 5 *>bSVo 

[0074] ±tc. h-r- mmmmmt 2 7 1±, 
mm*uumt2 7 tm&v-y 2 2 tww^iiia-rs b 20 

®J¥*i.itHim*2 7d5«®ttSiJ*i-<Dm^-{cii, h-r- 
mmm.m$itt2 7<nnmm%im-icte^x&m-rz> 

b-r- mmummtz 7 *m®.&v>w&x. 
it, b-r- k<Dmm\c£>9, &±vtz.m,mmi-f-r\z.*: 

iot, b-i— (Dmmti^L-^^iDXmWi'^^Vii 30 
[007 5] _tfE©«£EPP*n^g 5 0 li. 02 J; 

5ic ^g*#i<DTSPi^ite>nfcm®5 i 

J15 l^t>®^5BBIft5 2 i:Sr^bTV^o i©BHi»5 
2 te, ilg*fr 1 lc*5tf S^Hfe*— h y 5» i> 2 0 ld*ffa 
-t-5ffiJc:|9:Jt e>*Ufc l icffif 5 3 (M^{ciatt<oto 

[0076] affpp*ps«5 oii, mn^-rx 

fci£(C, _tfB48H=-5 3{Z.%&1-Z>&f&^*5 4 (IS* 40 
d — 7 2 2 <D^MK»#SC 2 2a fc: SS4feo — 

y mum 55 ±m&f&'** 5 4 a» e> yit-^ ^ 

- K5 6*5j;tf/<*2 8 SttTLT N -J-HMMMtttt 2 
7Ki£^£*l,5m&g8Si LT<D«»JWPPiDi^5 7 £ 
SMfrLT^So 

[007 7] #*5, -hlESS^ 5 3 tmm'<* 54tf, 
<4 tf— K5 6 li, 2 8 Icg^tb, ggjias^ 



- K5 6*5«fcOtM$Ua5WH]»5 7 li. h V 

[0 0 7 8] £*UlJ:»K W&v — y 2 2|Cli, 1B^|5 
2, Sfii^5 4*Ji-0t^D — 9S)*P^5 

5S:^l,T, M«S5 0^t.-4 0 0V- — 3 0 
0 VB-S©i§/^7Xt)S (DVB) *5W*P^tL 
So b-*— 19jlM«m2 7\z.\%. iSi^5 2, ± 

|Btl^-<Offi^5 3*3i^«4^5 4, y*-^— y-f 
t-K5 6« jfe05(c^$ljgp«-^pi^ 5 7 L-C. S» ^ 

a— k 5 6 twit Ltcm&KK, ±mm.&/<-( 
[0 0 7 9] ^<c*5, m%fc K7A5 tts m.mnz.mw$ 

tSI9ia!){«Jx.B-8 0 0V- — 6 0 0V©-^lfi 
[0 0 8 0] -h|2<0«fii^|c*5^^T, S)t#K7A5$ffi 

K7 A 5^®<D^m{iS-^Jx.li- 8 0 0V 

5 (a) tc^ipJc:, T&j&£fr1tm&L<D^mW1r 
s» ®3t#: K7A5 <o^aDffi^^ii:iSB<Kc^-r s. Ji 

[00 8 1] Si"SJc> Ste^»#^(C(iPp^d5ffi 

tt *) , K? A 5 <0^®«firtt|a»3a(& (-800 

V) ICiff<^S-*. Bl^*Sit^-a. ®7feSi5&^#< 

R7t«^ m%-&. - 1 o o v) icjg^< 0 
[0082] w^a^m. mmzyyi/bz 

tm^m^\^^M><^^*K ^mmntev^b-r 

[oo83] ^*s, mmmmm<o^m^tmmm, b-r- 
(Dm±t<Dmmc^^x, ma (a) z&m^xfgimz 

®jxT*5<o 0 6 (a) ©/7 7©iiittht-C 
9^«!l<DM«©1H4>5 s iS^{C^oTV>5o 

mmm<o^^m\^^<ob7'-<n>mmik b-t~m 
mmofrWt&tm^t. b-r~^m<D^m-nKt>^ . ^ 

[00 84]frt, fStht- O^^SrWJ-rSfc 
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15 



16 



— 7 2 2I^Rl*DbTt^5A<O^^MT^®E 
72 2 tO^«ge{4Sriijgi-6 h-f— «c*fbT, b-f— 

mm&mutt 2 7 d^*a#sraA-r 5 <t 5 ic-r^i* j; 
ioo8 5] ^<otm)\^ m&om^mmu-zte. 91 

h y 3^ ©MIC 2o©*fg^£iS:tt, 
TVsfc. rftKafrU *^WC«, Wk&OTJ:5{-. 3Mfe 10 
fl*^* 5 4 t 1 ooat^-«Kf-SrKrt» *?■ 5 3 

tcti— 5£©®je. #Jxtf-4 o ov&mn£t%Z>£?\~ 

[0 0 8 6] -(OJ:5fc, m=f-5 3fc— j£©«ffi*rBMiq 

[0 0 8 7] lit?, y*-*-— y-f*— K5 6©ttf^Sr 

h-*— 2 7i:3Hfeo-7 2 20 

[0 0 8 8] 0 3 (a) li^-TJ; SfP-7 2 2 

©*WB2 2a J:*3lE*K?A5i©IB©aaL«rR I » h 

•r—mmammt 2 7 k? a 5 ©ra©}g 

£t£R 2 , K5 6{rol^TI*S«K3l*S 

#«**«]©«***: R, «%ttK7A5H:« Afi 

2 2, «J*ftfH&H-2 7, 7xt-^t-K5 30 

6. t$£XfimM5 1i>>btic.Z>!$mm9&\±. 133 (b) © 

fi«§B-7 2 2(c^gfLfcPKlcONtc^5t#x. 

[0 0 8 9] #«$iRi ~R 3 ©^©ttte. 



R, ^ R 2 9 - 1 0 



ft 

10 



R 3 ^ 1 0 ~ 1 0 
[0 0 9 0] 135 (a) £#flg UTIttM bfc J: 5 * 

■C, ^3feft: K5A 5 ©^BS&lifllfe a — 9 2 2 ©^Iffe 

»*S3t^f©mi5S'EC^- 8 0 0V, fll&'W T^Sffi 
*s-400Vtt5i: > ®3tSB&tf s ^fcV^)fe#K7A 

5 ©^ffim^fi- 8 0 0 V 4 0 0 VOtimiZ'St.iX 

So '*U'<fc <0 , mms 1 fcJ&3fcteK7i»5i:©IK©« 
#MKl£:t;fc*#&£J$oSSStl 1 *5j;tf I 2 
5 1 ^P>^^K7A5{ci(Ri^5 J; 5 SfciR, 
V^-r—***— K5 6*J«tU!SSiR 2 i:Sr-?:tt-etl^ g() 



[0091] ^.-r s'^sw*soN(c/£ofcii:m«, 
■7— y-f K5 6©ffiStffiR 3 a*R 3 >r 2 -efcsr 

25^-7— K5 6ld^D^tb5o L^U. S>:n 
^-f*— K5 6«rJfcK,5m»M«ti*U ^it-^ 
-f*- K5 6©»f^«ffiSr±(HlSi:, 
y*-f—4fstX— K5 6 «-fe^©y ^-7--SJE^^ 
i"S. CfrKJ:!), S^««gp«-2 7©mjBEf^ 

ttS^MT^flffj; ►) y ^ -7"— 

7 2 21© b-T- l^Mffi&SiAZfr, b-f— ©««*s 
gc/£U ©Mv^»/i®»Sr»Srt^T?#So 
[0 0 9 2] ®5 (a) ©^s/^V^^-jHWeW:, & 
3fc* K7 A 5 ©«ffitfi«sst 0-7 2 2 ©a§/W 7 

#4*— K5 6©ii^H^L-Ct^S„ fcfc* 
U ^}fc#K9A5©*®»ftt3£^WT;<.SJSEi© 

SfctohSaSTSi:* ? 4*— K5 6£Sfcix3S 

*S I x y^*-K5 6©tbf^«jjKJ;t)/h^< 

*5fc©> yit-lffi^Lftv^ 
[0 0 9 3] -vfr, Hl*^©B5V^iIilfe^^o>h®^- 
fctts ^3t^K7A5©^B©0)fcg|5^5J«^. ^3fclC 
i5A«ffif©^^Jix.5©T\ li^K7A5©OT 

*£S. -r^et>*>, ®3t^K5A5©^®«ffil*-4 0 0 

&Tfm.m.R 2 S:SSKI 2 ' *s^S. ^©«ffil 2 ' iz 
[0 0 9 4] LfcaSoT, 

b-f—mmmmuu2 7 Kxznm&A&ti: 

[0 0 9 5] (HK0U1) i:t, lo©«g^5 3Sr^ 
LT h-7— ^^$iJgPtt2 7 2 2 t JC^^ 

li^-t-,, JttiWt br^3l5©2ffi^^Lr^ 
^S«E§rfP*p-rs^*^©3t7 p y ^^^SSrfflVN, 
^y *5«tt55.^p< y S:PP*¥^X.TilS LfcSilr* 

2 2 ©^B^JBW^mttS h-7— ©^^^-VSr**!. 
T*59, ii LT ht-©f l^ftV^i^dtiS. 
[0 0 9 6] 
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596 


1 0 96 


3 096 


6 096 


tor?*) 










mm* * u 











[00 9 7] [fg2] 





596 


1 096 


3 096 


6 096 























[0 0 9 81 *l*5j;^2A>fc^-5J:5{-*^K^ 

[0 0 9 91 z<d£?{c^ ^mwot/yy^if© 

b V y V 2 0 14, *«a««Mt 2 7 ley 

#v *- k 5 6 srSM-rsfc-it-r?, i m 

A>e>3Mfe#- b y yi?2 0ffl!l-«JESrtt*&i-.5fci*©C 
hy J' v 5 2 0«IORr*fcSftt'<*5 4 t±|54S^-5 3 i: 

[oiool (H8M&J2) y^-r— mffi<Dft288 

[0 1 Oil ££>SI)£U:/8V\fc.^4feo — 9 2 2«u rtgfl 
5©*®»C*f-rSJfJC^S:l k g f , ^iiSr5 0mm/ 



-9 2 2<D*B(C5 0 0 g f |CTjfJEE£*fc. h 

S:4 0mm/S>(Cga^Lfc. $ kK:, Ito-7 2 2K 
14, «JS5 l*»feMHF 5 3&£V&m'<*5 4 -HhL 
t, - 3 0 0 V<D^,^MT^SffiS:PPJDbfc 0 
[0 10 21 ±M<r>mj$.&&Xf%iW<bT\^ yit-^ 
-f^-— K5 6 cD^i £r^<ffc£-a\ 
ytrJBU^bfc. *©ig*Sr«TwS 3 IcmTo r;t> 
^^yiiifeco.tp^fefc., £i\ iBIStmi LT&« 

v 8 5%, &S<offl$£<£>*&-a--T?^ 9 5%-efe 

•So r©K**^R£l^li&il$^i:^5£U PP^tff 

laot, ^^y^af-g-vN^Lfc k&i&.±<om& 
*yy^#5.<pfK^At¥"J^bfco 

[0 10 31 
[^31 





1 0 V 


5 0V 


1 0 0 V 


3 0 0V 


5 0 0 V 


7 0 0 V 


* y U k 


0. 9 


0. 7 


0. 5 


0. 5 


0. 5 


1. 5 



[0 10 4] ^3©ig*A>t, y^-T— fUE^l 0V~ 
5 0 0 V<^>@Ht?*^y tfS&$J-CfciJ, 5 0V~500 

[0 10 51 £*5. SJEaM£®f h"*— 

W/PSHBI8SW2 7i:S«iP-7 2 2 b<on,&m&'}^< 

h"*— ^®M*UaJ«-2 7HS«n-7 2 2 
[0 10 61 y^^-«JE*Sffiii#-St, 8 IK 

P-7 2 2t<D^SS5<iC>famctt, ^3fcffcK9A5(D 



S^B-7 2 2A>f>M*K7A5^i^ 
[0 l 0 7] 06 (c) \z.m1r*.b\z.. ZL&v — y 2 2 

A^^>t#:K7A5^h-7"-^#wi-r^(iottT, m.% 
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[0 10 81 m6 (b) &om&t±m 

9l{fe«#i<E>|lS#£^LTV^ 0 *i»Di |*. h-^- <K> 

[0 10 9] |&2l^ y^^-sjEdssiarst, 
* k 7 a 5 ^ffi<o*s*geo^:® ic h -r-tmm-r % t 

JP#if|iiJgM*2 7tC«toT^^S2^~3«^*&-'fl:$n 
-Cl^5„ ^.Ife^-f 0 0 V, h-?-— <D?f?« 

ilrlSjiC/gttSi:, b-*— e»*®flfett s 51 
-5 0 0V- — 7 00VW5, Ld>U S^-**— 

b-) — m(omwmfiL&mytfcb* i 7J*5<o%:nyt$i<D 



■So 

[0 110] £Lt<D<fc5K:. J**-*— ®EfcM£iaiTTt> 
&£#3Kf*, 1 0 V~5 0 OVO^ISrttf^rs^ 

[oiii] mmw3) m*K7A5^b 

fc. *SJP:&£lT<D3?4*5J;tfigi otc^-r„ 
[0 112] ft*?, SL-ffen — 9 2 2ttu ^7tfrK9A5 

■C7 0«co#ttSr^-TSixy a^Atmizi-Oftfcl, 
fc 0 5Mfco — 5 2 2<DjSJg£2 Omm/tK ffifet 

tt&10 7 Q~lo" Ql^fSifeU -3 0 0V©M^ 

Lfc 0 

[0 113] 
[*4] 





ov 


100V 


200V 


300V 


400V 


500V 


600V 


1000V 




1.0 


0.7 


0.5 


0.5 


0.5 


0.8 


1.8 


2.0 



[0114] 3t4»£xmi oic^-tm^mm^h. m 
K7A5 <Dmmm&.<DmMW.t — 712 <om 
&. m&/<*T7.nm) v>nm®.k<om*. ioov~ 

5 0 0 VCjSHt?* 7" !) ^fijff-CfcS r i AJ^^ofe. 

[oils] &*5, ±m<om$Lm*'bzmg?>m&. *> 

[0116] -rftt>h. m&v-? 2 2±tc«, s.%<o 
imA-cinmmzttmvtzbi—k. vm*9m&i?fk 
mmm* vtcb-r-t. mmmzwm. vtcbi—ta^ 



i-<fts©-c N *^y^^-rs„ 

[0 117] LfctfSo-C, MftK7A50^Stlt 
D-7 2 2t©tfiil4, *^y^ftfc/Js^<ft5$6H 

[0118] (n^j4) a«p-7 2 2©est 
m 5 K^-n 

[0119] ft*5, gyfci=-7 2 2i3u siie^T^*- 
C-C5 5«©^y =^^-t.$j)|sf(cTr¥fiE;L, ^7—^^ 

o — 9 2 2(DESSr 1 6mmiU jg2 5mm/#t 

(ilOmmO^StU SiS2 5mm/g'l;T|al 

[0 12 0] 
[*5] 





10 s 


10 4 


10 9 


10* 


10* 


10 B 


10° 


10 ,fl 




1.0 


1.0 


1.0 


0.5 


as 


0.5 


1.8 


2.0 



[0 1 2 1 1 2 2<ot&mm*#3 1 

0*~10 8 CO) ©j£If*^!)W?fc5rti55 



[0 12 2] Sfp-7 2 2<D«fetfit^/J^jS#*fct). 
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[0 12 3] -13:^ 2 2^#«LTVN5 h 

-f— <D«tt*»*. a«n-7 2 2<D«W6ttB§SI8«^ 

^©Lfch-^— <DS^*531|fen-9 2 

2icy-i5'-t-.5fc«), h-*— <o^«**s^>-r5 a r© 
S 0 2 2<OjSfeiffl^tjir-5#-a-Jc 

[0 12 4] (Hlfe^j5) J&3t#K9A5©l§Slg| 

7 22 t(Dm&$x>zmwrz>t%\^ b-r 

^finittiott, b-r-<o%imimt>thZ>o 

[0 12 5] LfcrtSoT, S)fef*:K7A5ia5ht- 

&mm&k b-)—(Dm&&mm&ki>m\zt£zi:?t£m 

ttZ*h?ivmiR-tZ> t <fcV\, IMK7A5 
OOPC (Organic Photoconductor) )K©±WJ3ai L 
*^S<Dtfc*§§^C*i 4 CeV] ©S<D*f)|S|-£;giR 

5. 5 (evi mm<Dttm&mn-tz>k, i^K?^ 

[0 12 6] W54Wi L-T> ^7fe#K7A5<E> 



[0 12 7] h-J— <Di«JJ!i(-tt. X^W^T^ 

y /^SiifcttsK y at^x^fll^UTjS 9 % 

[0 1 2 8] z.<d± ?tmne>mtmc±^x. b-t-t: 

iS?«mo as|&< sfe»K #^y ©SH^&McDilHfcSr 

[0 12 9] (Hat«J6) iWc, J&>fcffcK7^5<D/a3$ 
UtaE-fbS^/t^frfc, 2 2 tl3t*K7A 

5 1 ©jgjgit^f^i-s^T'y ©^suciov^Tiiii^ 

[0 13 0] #*5, — 5 2 2 tr?gft*STX* — C 

-?5 0g.(Ot7U?l/$tWicXMf$.l„ ^roittS 3 0m 
mi U ill 0 0mm/#^TlHlfe$*fc. *ifc, ?S 
|fea-7 2 2rt, -4 0 0 V^^«JEftiJffllStl-T*5!?, 
yit- ttE#l 0 0 V©yxt-^*- K5 6 §rt 
m Lfc„ b «1W««- 2 7 li, WtttWflBK 

fiK$^T*Jt). gMfco — 5 2 2|r*fUl 0 0 0 g f t?JEE 
gs£;h,-CV^5o ££>K. WMl 1 0 mm<D5E^&CD h^— 
7 2 3 £Jlj£S4 0mm/#tCTlH]^$*7t„ 

[0131] ^ 5 tSSSr 3 0 mm h U 

A*«tt*aw*#*«ffli-*-*, 7*7->I-e8M« 

l*S©ffit«9 laoTSffilfiSr - 8 0 0 

[0 13 2] 
[3? 6] 





1.00 


i.05 


1.10 


L20 


L30 


1. 50 


2.00 


3.00 




1.5 


LO 


0.7 


0.5 


0.5 


0.5 


as 


1.0 



[0133] z<o&m. sto-72 2(Dfflmmzmyt 
^vv^5<Dm'MS.xv i. im^h2. omu8t&< 

[0 13 4] ^jSJt^S/h^jSrS gMfen-? 2 2 
(CffiS 5 ftfctf 3fefr K ? A 5 K «fc 5 h -7— »*^^ttdS 
^F+^-t^!?, BffitfcttJBfftOht- Sr+^l-» 

•r-ifi b-r- mmm®m&2 7 <Dj&.m\mm-tzm.m* 

^!6o-7 2 2±©h-7--S(D^>!>s^-j : :^ 
[0 13 5] r»«t ato-7 2 2tmytt^b'y 



[0 13 6] ^Cjo. ato-7 2 2^»ht-MD-7 
2 3^(O*#lHJ&i£tH0Jtt:, J:C©HI*lc|8«*iiSt> 

— C"C8 0Si:^?>J;5l-*— ^v^^r^bfcNBR 
«-»-e^b > ii[@Sr2 0mm, ^iiSS: 3 5 ram/m^ 

a-72 2IC1 000g ftffi^ttfciV^ r©f 
h7"-^*&t3-7 2 3 SrilL^l 0mm©I^6i 
^j!S4 Omm/S>{CT(Hie$-frSr t*5t?#5. 
[0137] (HJS^J 2 J *^ig©te<D||JS^)Sr0 4 , 
0 5 (b) *5J:O^0 7^c£<5v^TtftM-r^^«. fi*T<E>t 
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22 

to i 3 8] ±mo>mMM-e\z. w&®m.*'n 
[oi3 9] jEfcm.&.*n oM&nmmmm 

TH-rXllc, yxt-/-f^-K6 6©g^d*03 t\t 

[oi4o] iE«E5!igrm, A©waotJ9-icffi 

[0 14 1] UfcdSor, 0 5 (b) t^-TJ: 5 (-* 6 

m^ti^-^fc*. &%w K7A5 ©3i®iite«*gg)fcm 

fe<D- 1 0 0 VJCjfi-3#. PP^SaSSSV^t 
left, iS»{C*S)tgP«lr*S#S-< a#©«3£caS4>^CDT\ 

fi£3fe# ^ 5©*ffi«#te£>jwm#:©- 8 o o vtcia 

fc<OB8#«> S*59l4fe<0*a- (El 5 (a) #M) ilES 
[0 14 2] Jet, B**iyxt^>f*-K5 6* 
(b) te*-f\J:$|c, TOSSES:- 4 0 0 V{' 

JWnftMft&2 7*5«fcl5S>; t -7— K5 

6 s*6t> mass licfaa^^faKiffifltij * s Jftns 0 

[0 14 3] r©fc#. 7xt-^t-K5 6»f^ 

lt, v-t—mmmM\utt2 7 <on&&m&.v—7 2 2 

-Z— K5 6 ©ggffi£ ht-lIilM«W2 7« 
[0 14 4] £«>J:9lc % *Jft^t&&5Mft#- h I> yi? 
-Y tf — K 5 6 <o^|p) # ^:WMmm.<o^ k&Hcls&%_ 

-r^tf. wis 1 a»e>3Mfc#— h y 5<^t®E&»^r 

SffiT-SrloliLT. 2 2©«#£ H-7--JI 

[0145] «±©msc»j-e»i, v^-r—?4* 
«-»*e>**#A«r*ufc«j, 01 1 ic^-r<fc 5 1-, y 

<fcv\ 



) #PB¥8 - 2 4 8 7 6 7 

.29 

[0146] j£t&Mk©4§£\ Jtt3fcffc K7A5 ©^Iffi® 
fei;:RMUfeJ:5t0 7 (a) ©J:5»c*fl;-r 
St. y*-*— ^-f*— K5 6©ftfc*»K»«tfc«tflE5 
8lc«£ix5m«Kl2 HI 7 (b) l-^-TJ; OK&itT 

xm&. (DVB) ifJAdlt^SteSJ^tOttJ-tt. 

sit 1 2 frffiti. w^&i>m<t£2>ic-z>thxnffii 2 ©* 

[0 14 7] tt«:K7A5©SIlW«^ 
(DVB) £*L<fcofcJ:#l£H\ m«C I 
2 liOfci^ «)tt* K7 A 5©*Bltt#a«-'U 7 
^«J£ (DVB) J:t)jE{|!lt^5i«W^©t#^l*, 

mats 1 *»e> h-j— jm*%ffl«B&2 7\z.mn>*ox±&b 

Sft 1 2 ©*££lii«*i-5o 

[0 14 8] bfcdSoX, !SSt5 8<DM«t-5l^.-r^« 
JI©*S*fffi»i, 0 7 (c) {£7jk-f£ 5 »-«&ft I 2 ©^fc 
r©J:5K:> y^-^ — y<f*~- K5 6 
»ftfc>»)(^JtfeS*i5 8te, PP^dSffiV^ PoiSl- 
JS&-f&SE#ff< ft 9. h^-*JMHW*8*2 7©* 

[0 14 9] yxt-^t-K5 6©ftl3!)|c 

is it it* v x * ^ y ^ ^ ^m^mm^m^n-r 

^ K 5 6 ^3fiv^*§r»5 r t 5. 
[0 15 01 

I^M<o^)*] W*«lcD5IK(^SIif^^ecoa 

fgrt z mm t rn.wmmm.mim t <n>m&.msk ^ ic » « 
[0151] *:ft,*s>7L. w^tmKm&v&^fictt 

r©i^*. ^fflw^mSrS 
ItT^tfc r©i^*. Sg^©^^±!9«^i-r 
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24 25 

[0 15 3] m*m2v>&w\mz>M&Mi$.mm<nm& \cx^x. mMtm.mnmmmmmtt<om^fi.iSLm^ 

Ltyxt-^*- K£fflv^cfl?/£-C;fcS. [0 16 4] ^tiv^A.. PHfe«*/£©W^<£>^<ffc;ICj£BB 

[0154] *tt^>^., m&mn^i£.m<ommz.£z>%> \,it.i&ftw<DmMn&kwm<om$Lk<om^i&tx&*. 

jc&ct. Mcm^y^-r— n&*m-tz>y=--r~- #4*— s^yasRajgi&sfctfc, wszmsm&ff&s 

[0155] njm3<D&miz.&z>ffito.mtfi&w<D$L#i mi®uwk<omz-£.%-mi-^k&x%?> 0 r©**, a 

«L»®©*a©a«St!6sa!3t(*:©a»5i*&^f©SBm{iJ: SSLt#5 ^ fc a*-e# 5. 

0fi<ft*J:5te, R«**vrv^*«rtT?«>a 0 [0 1 6 51 K.t*JlttHrotK:aiUMK*tt 

[0156] **t#*., 1**41 1 f-IB«©«^lc X 53b Wfgfc U K{fe^j£^S##fcKttfcSiEa»6>ga«a£@ 

«c£;P?*Sfcv^»;K«r«-*-*. 20 T?# 5©T« 3Mfe«*©*JR^IkQ ism fc fcJ: 9 

[0157] S*#«4 ©38Wfc#SiIi*fc!&ife36g©3Mfe «»-e»«^Afcjar-t-J8-tliiS/h* < Lfctfo 

mm*. £Lh©J:?fc, if*Blfc:fB«©«8}fc#:©X® T\ «3jt3j[7©»M«» flMH£«!>X*HK=>:* h©»*S6 

#©«aBttt roflmJMMHWK9i.fcffl#wr i o 1 6 6 ] 8 ©*« t« s MMtsmoiufe 

v^aitk:a<M:ftb*:*j«'c*)S. sat*. K±©±5fc, it *r 7 Kmm<r>m®.m&±m 

[0 15 8] l-IB*©«^lc<t53a *k LT»6i*fctt^y^^SrffiV»fc«^-efc5. 

w.&mm&ft±<om.&M® t*. mnmm* v^a^Kit, »**7n:Bs«i©«j«icj:*}»*icip*. 

8Rii§£;ft5<D-c, SlifeSy©»«3a*SriS»fcJiJc, ?Tfc 30 k <fc*fc»» #K:«v^Bi**©Wifejgriifirfi > 

c k &x t s k 5 s. o m-st^mm^*-? y &m < -r r. fc a*-c£ * t v » 5 

[0 15 9] K*3B5©^Wt«S®ife^«B©m4fe «r#i-S. 

«-h©± 5fc. M#S1 teB*Lfc«36fc©* [0 16 8] *fc, Stffc^fidk^fc VX'<V*#&m 

B1Wfc©J(M*tffe» ±lB^#J£^tt©m#©$*Hft<fc Wc#£-|;itt, /*y **©jiWlc3g£-r5«te*tt, >< 

•9 1 0 0 V#V^L5 0 0 VS5<ta^bfcflfj^-CfcS 0 y Sr^5««ft©^:^ ^ fC®SiJ5^#b^V^ 

[0160] -sr*^*.* i \z.mm.<omm^i: z& x. z^v&&feLxm<-i-^k&x£2>%)&m<Dt&m 

mctoTLx. m%fr<r>&mmfckmmuftfc<r>m$L<r) t>mm£vfc<tez>k^ i ?%i%:*m-r2> 0 

fS^fcBBU *^y©*iv^07fcii)SSr#Sit*5-T?# [0 16 9] m&^$ <»&Wlc&Z>m&Mf&mW<nm.®L 

5Sii«SHSrti*i-S^k^t?#5i:VN5«im^i- =8EMIi> «±©J:5^. ^SSttlU^^S©*^ 

[0161] mik&6<oftm^&zm&te&mmT>&MtL -tzmmAK ±&*mzwtrtt>ti,* ±^mm.km.»mm 

mm*. W-t© <t b i fcta«©^)fc#©^ v^Mtm k <D^sK4>tc, ig3te#©3iffimffc fc m 

[0162] **t*it, &%w-kmmwfrvm±<D i $i nhMc-m^ukiM^m^^hiht^^m^kt^ 

*&-fc^«-rS-fc^-C#S©t?, *^ySr*?>fc<£^ Sfc*:fr<0±|am«Sfc^«^fc^iK^ttS«^-efc 

-rsrfc*st?t5kv^^^-t-s. So 

[oi6 3] n&^7 <D&w\ztfkz>ffi&m&mm<Dm.® [o 1 7 0] ®^^s@o*#:fc*j^wtg 



JP2300019. DAT 



Page. 96 



( 

26 

tic*. ^m^^^m^^m^-tistMm^ v 

loi7i] u=fc, maita^JS^ffi.$'J8i5«-t<oSigE 
&&*K5£«jBEig^^ft£i£-c^.5©-c, italic 

[H2] ±lSliittt»Ji£3gtt<o^i«lt^5S:«S;«j|!i^-tiS 

im 3 ] ( a ) sfcfMfe^^aife*-- h y y t^- 

0-T?ifc«K (b) « (a) ©«S:ll|©^|HlKSr^i-|Hl 

e&0-c;fc5. 

[04] Efe^lfe*^©^* - h y y & K*5 ft 5 y ^ 

[as] (a) \*.Kfcmttmztettz>m%te%mmML 
[0 6] (a) Kb-r- ^m,M(o^^-r^7 7, 



15) mmW-8-2 4 8 7 6 7 

27 

(c) ttS^<Oii^A^-tJ:S®3tg|5«&»«i^^-r 
[0 7] (a) ~ (c) h^HIJWIIlMtttt£!Hft 

[08] ^*<07*y ViS'Sr^-t-^tt^-CfoS. 
[09] «*©«^9*Si«oKaJ«r«ll»WK:*-*1ttifl 
0-efc^o 

[0io] *?%w0>m.ttnmmiz%ix->x, «%ftats 
t?lilo-7toltit*7'!) fc©§S#^i-#tttt 

[011] *^Kt#ssteatii^^>^*- y s» 
s?tc*sit sset<of^ffl Sri&wi-s fc»cD«s;0-e$>s. 
[^^•colftW] 
1 

5 i)t#K7A (^7fe#) 
2 0 fMfcTJ- h y 5»S? (#MSi=!£®) 
2 1 by 

22 m« o - 7 

5 1 mm 

53 ^-a-ssm 
5 4 (-ss^gPs s-a-ssm 

5 6 y*-*-— ^-ra— k oaifiEsiro 

5 8 set 
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( 16 ) #P8¥8-2 4 8 7 6 7 



im3] [m4] 




(b) 

B 56 




0 50 100 
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( 17 ) 



<&ffl¥-8-2 4 8 7 6 7 



(a) 




(c) 





-800 


















t 


DVB 






(V) 






-100 




^- — -} •«««■ 



[El 7] 




50 100 




100 



50 100 



[08] [BIO] 




6 0 0 



| fi%* UWtWko - 5 | (V) 
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1SF8-2 4 8 7 6 7 



II 1] 




SW 



(72>3sw# m# mm 



(72) igea 
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